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1 I. REAL PARTY IN INTEREST 

2 The real party in interest for this appeal is: 

3 HELENA HOLDING COMPANY 

4 II. RELATED APPEALS AND INTERFERENCES 

5 There are no other appeals, interferences, or judicial proceedings which will directly 



6 affect or be directly affected by or have a bearing on the Board's decision in this appeal. The 

7 applicant filed an Appeal Brief on June 25, 2004. The Examiner allowed the application June 

8 13,2004. This application has not been reviewed by the Board of Appeals. 



9 III. STATUS OF CLAIMS 

10 A. Total Number of Claims in Application 

1 1 There are 67 claims pending in application. 

12 B. Current Status of Claims 

13 1. Claims canceled: 2, 19, 29, 40, 49, 66-81, 86, 88, 90, 92-102 

14 2, Claims withdrawn from consideration but not canceled: 0 

15 3. Claims pending: 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89, and 

16 91 

17 4. Claims allowed: 0 

18 5. Claims rejected: 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89, and 

19 91 

20 C. Claims On Appeal 

21 The claims on appeal are claims 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89, and 

22 91. 

23 IV. STATUS OF AMENDMENTS 

24 Applicant did not file an Amendment After Final Rejection. 
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1 V. SUMMARY OF CLAIMED SUBJECT MATTER 

2 The claims on appeal are claims 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89, and 

3 9L Claims 1, 22-27, 64 and 65 are being argued separately. Claims 1 5 22-27, 64 and 65, and 

4 their support are listed below: 

5 LA herbicide composition consisting essentially of components: 

6 (a) at least one chlorinated carboxylic acid herbicide in the acid form wherein said 

7 chlorinated carboxylic acid herbicide is 

8 Chloramben, dicamba, 2,4,5-trichlorophenoxy acetic acid, 2,4- 

9 dichlorophenoxy acetic acid, 2,4-dichlorophenoxy butyric acid, 

1 0 clomeprop, dichlorprop, dichlorprop-P, monochlorophenoxy acetic acid s 

1 1 monochlorophenoxy butyric acid, mecoprop, mecoprop~P,clopyralid, fluroxypyr, 

12 picloram, triclopyr, quinclorac or quinmerac, 

1 3 (b) at least one surfactant in an effective amount such that said chlorinated carboxylic 

14 acid herbicide is fully dissolved in the surfactant and wherein said at least one surfactant 

15 is selected from the group consisting of 

1 6 Alcohol alkoxylate, 

17 Alcohol alkoxylate sulfate, 

1 8 Alkylphenol alkoxylate, 

1 9 Alkanolamide> 

20 Alkylaryl sulfonate, 

21 Amine oxide, 

22 Betaine, 

23 Block polymers of ethylene and propylene oxide, 

24 Carboxylated alcohol or alkylphenol alkoxylate, 
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1 Diphenyl sulfonate, 

2 Ethoxylated amine, 

3 Ethoxylated fatty acid, 

4 Ethoxylated fatty ester and oil, 

5 Ethylene carbonate, 

6 Fatty ester, 

7 Glycerol ester, 

8 Phosphate ester surfactant, 

9 Sarcosine, 

10 Sorbitan, 

1 1 Sucrose, 

12 Glucose, 

1 3 Sulfate of alkoxylated alkylphenol , 

1 4 sulfonate of alkoxylated alkylphenol, 

1 5 Sulfate of alcohol and 

16 Tristyrylphenol Alkoxylate and optionally 

17 (c) an ester of (2,4-dichlorophenoxy)acetic acid, 

18 and said at least one surfactant component (b) is present in a quantity equal to or greater 

19 than said at least one chlorinated carboxylic acid herbicide component (a), [see the 

20 specification at page 3, lines 16-20; page 5, lines 1-9; page 6, line 9 

21 through page 8, line 9 and page 13, lines 18-19]. 
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1 22. The herbicide composition as claimed in claim 1 , wherein said surfactant is present in an 

2 amount from about 70 to about 80% by weight [see original claim 22 and the 

3 specification at page 13, line 15]. 

4 23 . The herbicide composition as claimed in claim 3, wherein said surfactant is present in an 

5 amount from about 70 to about 80% by weight, [see original claim 23 and the 

6 specification at page 13, line 15]. 

7 24. The herbicide composition as claimed in claim 4, wherein said surfactant is present in an 

8 amount from about 70 to about 80% by weight, [see original claim 24 and the 

9 specification at page 13, line 15]. 

10 25. The herbicide composition as claimed in claim 5 5 wherein said surfactant is present in an 

1 1 amount from about 70 to about 80% by weight, [see original claim 25 and the 

12 specification at page 13, line 15)* 

13 26, The herbicide composition as claimed in claim 6, wherein said surfactant is present in an 

14 amount from about 70 to about 80% by weight, [see original claim 26 and the 

15 specification at page 13, line 15]. 

16 27. The herbicide composition as claimed in claim 7 9 wherein said surfactant is present in an 

17 amount from about 70 to about 80% by weight, [see original claim 27 and the 

18 specification at page 13, line 15). 
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1 64. The herbicide composition as claimed in claim 1 s wherein the composition has at most 

2 10% by weight of the ester of (2,4-dichlorophenoxy)acetic acid and said chlorinated 

3 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight, 

4 and said surfactant is present in an amount from about 70 to about 80% by weight [see 

5 the original claim 64 and the specification at page 13, line 8, 15 and 22]. 

6 65. The herbicide composition as claimed in claim 64 ? wherein a solvent is 

7 present [Further limits claim 64 and support can be found in the original 

8 claim 65 and the specification at page 14, line 4]. 
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1 VL GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

2 L Claims 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89 and 91 were 

3 rejected as being obvious under 35 U,S,C, 103 (a) over USPN 5,558,806 

4 ("Policello") and USPN 5,078,782 ("Nielson"). 

5 2, Whether Nielsen teaches away from having at least about 70% by weight 

6 of a surfactant? 

7 3. Whether Policello in view of Nielson would lead to a composition that 

8 requires an ester of (2,4-dichlorophenoxy)acetic acid in an amount of at 

9 most 10 % by weight (claim 64) and said chlorinated carboxylic acid 

10 herbicide is present in an amount from about 10 to about 20% by weight, 

1 1 and said surfactant is present in an amount from about 70 to about 80% by 

12 weight? 

13 

14 VII ARGUMENT 

15 A, Group I (Claims 1, 348, 20-21, 28, 30-39, 41-48, 50-63, 82-85, 87, 89 and 91 

16 L Claims 1, 3-18, 20-28, 30-39, 41-48, 50-65, 82-85, 87, 89 and 91 were rejected as 

1 7 being obvious over Policello and Nielson. 

1 8 The applicant claims a herbicide composition consisting essentially of 

19 components: 

20 (a) at least one chlorinated carboxylic acid herbicide in the acid form wherein 

21 said chlorinated carboxylic acid herbicide is 
22 
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1 (b) at least one surfactant in an effective amount such that said chlorinated 

2 carboxylic acid herbicide is fully dissolved in the surfactant and wherein said 

3 at least one surfactant is selected from the group consisting of * ^ (emphasis 

4 added) 
5 

6 The invention is drawn to a method for manufacture and use of a herbicidal 

7 formulation of chlorinated carboxylic acid herbicides in the acid form . As disclosed in 

8 the background of the invention, 

9 [mjany agricultural formulations contain water-soluble salts of 

10 chlorinated carboxylic acid herbicides . These salts, often alkylamine salts 

1 1 or metal salts, are generally not as active as their acid equivalents . For 

1 2 example, (2 ? 4-dichlorophenoxy)acetic acid ( M 2 ; 4-D") acid is known to be 

1 3 more herbicidally active than the dimethylamine salt of 2>4-D. 
14 

15 Another problem associated with the amine salts of some chlorinated 

1 6 carboxylic acid herbicides is their inability to mix with fertilizers . 2 5 4-D 

17 amine herbicides cannot be mixed directly into Uran (urea-ammonia 

1 8 nitrate) fertilizer without some dilution in water . This is a disadvantage 

19 for applicators, since this dilution practice increase the total spray volume 

20 they must apply per acre, (emphasis added) (see pages 1-3 of the 

21 specification). 
22 

23 As stated above, it was recognized that the prior art uses chlorinated carboxylic acid 

24 herbicides in the salt form. The applicants have found a way to use the more active chlorinated 

25 carboxylic acid herbicides in the acid form by dissolving the acid herbicide in a surfactant. One 
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1 embodiment has at least one surfactant is present in a quantity equal to or greater than said at 

2 least one chlorinated carboxylic acid herbicide (see claim 1), These formulations have shown 

3 superior herbicidal activity when compared to standard salt and ester forms (see the abstract). 

4 
5 

6 The key features of the applicant's claimed invention are 
7 

8 1 A chlorinated carboxylic acid herbicide in the acid form. 

9 

10 2. A surfactant such that the chlorinated carboxylic acid herbicide is fully dissolved 

11 in the surfactant . 

12 

13 

14 None of these features are present in Policelio. Neither Policelio nor Nielson would lead 

15 one skilled in the art to even investigate the solubility of the herbicide in the surfactant 

16 (regardless of the form of the herbicide), Neither Policelio nor Nielson would lead one of 

17 ordinary skill in the art to investigate the use of the acid form of the phenoxy herbicides. Below 

18 is a table referring to the sections cited by the Examiner at page 3 of the Office Action mailed 

19 February 13, 2008, for Policelio along with the applicant's comment about the particular section. 



Abstract 


The abstract discloses the use of a surfactant blend and it's use as an 
adjuvant for pesticide formulations. The abstract provides no disclosure of 
phenoxy herbicides in any form, Nor does the abstract provide any 
indication that the claimed surfactant blend fully solubolizes anything, let 
alone that said chlorinated carboxylic acid herbicide is fully dissolved in 
the surfactant as is required by the applicant's claimed invention. 


CoL 2, line 
21 - col 4, 
line 27 


This section more fully describes the surfactant blend of the invention, The 
surfactants include a specific silicone surfactant and a second surfactant. 
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The second surfactant is either an alcohol alkoxylate surfactant or an alkyl 
polyglucoside surfactant. 

This section provides no disclosure of phenoxy herbicides in any form. 
Nor does this section provide any indication that the claimed surfactant 
uienu imiy dujupoiize^ anyming. 


Col, 6, lines 
26-42 


This section discloses the pesticides for which the invention is useful 
Note that the usefulness of the surfactant blend is determined by the 


spreading of the foliarly applied pesticide spray (see Column 6 ? lines 


18-24* This section provide no indication that the claimed surfactant 
blend fully solubolizes anything. The surfactant blend is simply used as a 
spreader for foliar sprays of the listed pesticides. 


CoL 9, line 
52 - col. 10, 
line 2 


This section simply describes additional and optional components of the 
invention. 


ISxample 4 


This example provides no disclosure of phenoxy herbicides in any form. 
Nor does this example provide any indication that the claimed surfactant 
blend fully solubolizes anything. 


CoL 9 ? lines 
19-23 and 
32-36 


This section describes the inclusion of the claimed surfactant blend into 
general pesticide formulations and their further dilution with water. 
This section provides no disclosure of phenoxy herbicides in any form. 
Nor does this section provide any indication that the claimed surfactant 
blend fully solubolizes anything. 
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Discussion Examples 1 - 4 disclose the spreading characteristics of the claimed 
of the patent surfactant blends. These solutions do not contain any pesticide or 
examples herbicide. It appears that Example 2 is missing. 



Example 5 Employs the surfactant blend used as an additive for the 
separate pesticide formulation known as Reflex. The label for the product 
Reflex shows clearly that the active ingredient fomasafen is in the sodium 
salt form (see Appendix B), However, referencing back to the large 
laundry list of pesticides which the inventor claims, (See Column 8, lines 
38 — 41) ? fomasafen is listed simply as fomasafen. In this laundry list, the 
inventor clearly did not see the need to describe esters and salts of the 
actives because those would be obvious to one skilled in the art. This 
example provides no indication that the claimed surfactant blend fully 
solubolizes anything. 



Example 6 discloses compositions containing the claimed silicone 
surfactant blend and a mineral oil Again, the purpose of the surfactant 
blend is to provide spreading. These compositions do not contain any 
pesticide or herbicide. 
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1 Policello at col 2, lines 2-1 1, defines the intended scope of the invention as: 

2 . . .provides for the acceptable dispersion, of pesticide actives without 

3 significantly interfering with the spreading capability " 

4 and 

5 . ..can more effectively emulsify water-insoluble agricultural products." 

6 (emphasis added) 

7 
8 

9 Policello teaches away from the applicant's claimed invention because Policello is trying 



10 to emulsify the water-insoluble (salt) agricultural products while the applicant is fully dissolving 

1 1 the acid herbicide in the surfactant. For this reason alone, the applicant believes Policello is not 

12 appropriate prior art and teaches away from the applicant^ claimed invention. There is no 

1 3 disclosure or teaching of the solubilizing of pesticide actives. 

14 The Examiner recognizes three lines from the bottom of page 3 of the Office Action 

1 5 mailed February 13, 2008, that Policello does not disclose an ester of 2>4~D and an aromatic 

16 solvent. However, as stated above, Policello also does not disclose the two key features of the 

17 applicant's claimed invention are 



18 1 . A chlorinated carboxylic acid herbicide in the acid form. 

19 2. A surfactant such that the chlorinated carboxylic acid herbicide is fully 

20 dissolved in the surfactant . 

21 The Examiner has relied upon Nielson for showing an ester of 2,4-D and an aromatic 



22 solvent. However, Nielson also does not disclose the key features of the applicant's claimed 

23 invention "a surfactant such that the chlorinated carboxylic acid herbicide is fully dissolved in 

24 the surfactant" . 

25 
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1 Below is a table referring to the sections of Nielson cited by the Examiner at page 4 of 

2 the Office Action mailed February 13, 2008 along with the applicant's comment about the 

3 particular section. 
4 



Col. 12, lines 14- 
22 


This section describes phenoxv herbicides (sometimes in their acid 
form) that are useful in the present invention. The herbicides 
described in this invention are suspended not fully solubolized in 
these formulations. (See column 9, lines 53 - 54). However, the 
compositions disclosed in this patent may also contain herbicides that 
may be partially dissolved in the "oily component" (a mineral oil as 
disclosed in Column 10, lines 32 - 37), But the description of the 
compositions in Column 10, lines 60 ™ 62 clearly indicate that some 
of the herbicide actives are in the solid form and thus not fully 
solubolized in the oily component. 

Nowhere does this section describe the use of surfactants to 
solubolize anything, For this reason alone, Nielson actually 
teaches away from the applicant's claimed invention* 


Col. 10, lines 7- 
30 


This section describes the "oily component" of the claimed 
compositions. This oily component is disclosed as the group 
consisting of petroleum fractions (hydrocarbons), vegetable oils, and 
esters of monoalcohols or of dihydric, trihydric or other lower (e.g. 4- 
6 hydroxy functions) polyalcohols, and esters of mono-, di- and 
polycarboxylic acids, and mixtures thereof 
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This section provides no disclosure of phenoxy herbicides in any 

fnrm "Mrvr HrtAc +Vn o cA^tir^n tvrrwrtrlf* ftn\r inniPFitinn tnat trip flfnm^n 

iUlIlI. 1NU1 vlUC5 UilZ> bCvllUll UlUVivlC- ally tlL\Ai\sCLll\Jll U.iClL tilt' V^lcUlllvU. 

surfactant blend fully solubolizes anything. 


Col. 8, lines 3-27 


This section contains a description of the surfactants used in the 
present invention. However, this section provides no disclosure of 
phenoxy herbicides in any form. Nor does this section provide any 
indication that the claimed surfactant blend fully solubolizes 
anything. 


Discussion of the 
patent examples 


Example compositions disclosed in examples 1-4 contain 
phenmedipham and metamitron as active ingredients. These 
compositions do not contain any phenoxy herbicides* 

Example compositions disclosed in examples 5-8 contain 
phenmedipham as the active ingredient, These compositions do not 
contain any phenoxy herbicides. 

Example compositions disclosed in examples 9-10 contain 
phenmedipham and chloridazon as active ingredients. These 
compositions do not contain any phenoxy herbicides. 

Example compositions disclosed in example 1 1 contains 
phenmedipham as the active ingredient. These compositions do not 
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contain any phenoxy herbicides. 




Example compositions disclosed in examples 12-14 contain maneb 




as the active ingredient. These compositions do not contain any 




phenoxy herbicides. 




Example compositions disclosed in examples 15-18 contain 




glyphosate as the active ingredient. These compositions do not 




contain any phenoxy herbicides. 




Example compositions disclosed in example 19 contains 




phenmedipham as the active ingredient, These compositions do not 




contain any phenoxy herbicides. 



1 

2 In summary, both Policello and Nielson teach away from a surfactant such that the 

3 chlorinated carboxylic acid herbicide is fully dissolved in the surfactant. As stated above, both 

4 references Policello and Nielson teach away from this feature. Neither reference recognizes the 

5 importance of having the two key features of the applicant's claimed invention which are 

6 L A chlorinated carboxylic acid herbicide in the acid form, 

7 2. A surfactant such that the chlorinated carboxylic acid herbicide is fully 

8 dissolved in the surfactant . 
9 
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1 In the Office Action mailed February 13, 2008 the Examiner asserted since the ratios 

2 surfactant to pesticide overlap 40:60 to 60:40 and therefore the pesticide would be fully 

3 dissolved in the surfactant (see the bottom of page 4 to the top of page 5 of the Office Action 

4 mailed. Even if the amounts are the same range would not mean that the pesticide is fully 

5 dissolved in the surfactant. Again, the applicant requires that the pesticide is in the acid form. 

6 The applicant does not believe that Policello teaches anything about 2,4-D in the acid 

7 form as is required by the applicant's claimed invention. Assuming arguendo, that Policello 

8 teaches ANYTHING about 2,4-D acid, there is still no motivation to omit a solvent (silicone 

9 surfactant taught by Policello). As stated in the Declaration executed by Johnnie Roberts, 

10 silicone surfactants according to Policello are unstable in the inherent acidic conditions 

1 1 according to the applicant's claimed invention (see the Declaration from Johnnie Roberts 

12 executed May 13, 2008 Appendix B2), In particular, see paragraph no. 24 of the declaration 

1 3 which states, , . the acid herbicide would not be able to fully dissolve in the silicone surfactant 

14 according to Policello, without significant degradation of the silicon surfactant/ 5 



1 5 The Examiner has stated at the bottom of page 3 of the Office Action: 

16 [i]t would have been obvious to one of ordinary skill in the art to combine 

1 7 the compositions taught in USPN * 806 and 4 792 to arrive at an invention 

1 8 comprising 2,4-D, ester of 2 ? 4-D a mineral oil or methylated soybean oil a 

19 polvaikyleneoxide polysiloxane 1 and an aromatic solvent. It would have 



1 It is noted that the applicant's claims no longer require polyalkyleneoxide polysiloxane. This 
is recognized by the Examiner on page 4 of the Office Action mailed August 1 5, 2008. On page 
4 S first paragraph of the Office Action, the Examiner states that the silicone surfactants have been 
excluded from the applicant's claims s because "polysiloxane"surfactant has been deleted from 
the claims. It is true, the applicant has deleted "polysiloxane" from the claims, therefore the 

6S5S23 1 6 



Application No.: 09/916,611 



Docket No.: 00306-00 142-USU 



1 



been obvious [to] for one try this combination since both individual 



2 



patents teach the same utility, (emphasis added) 



3 



4 



Polyalkyleneoxide polysiloxane is a required surfactant in the Policello composition (see 



5 for example, in the title, abstract and column 2, lines 16-58). 



6 



In the current application 09/91661 1, it is the Examiner's contention that Policello 



7 discloses both a surfactant and 2 ? 4-dichlorophenoxyacetic acid. However, the polyalkyleneoxide 

8 polysiloxane surfactant disclosed by Policello was later found to be unstable in acidic conditions, 

9 Reference can be found in U.S. Patent No. 6,300,283 (Sakuta) (see Appendix B3). In Column 1 

10 lines 50 and following, Sakuta explains the limiting factor of using previously disclosed 

1 1 polyalkyleneoxide polysiloxane surfactants. These surfactants are not stable under acidic 

12 conditions,, below pH 5. This statement would also be teaching away from using the pesticide in 

13 acidic form as is required by the applicant's claimed invention, 

14 In the applicant's application, the applicant discloses at least one chlorinated carboxylic 

15 acid herbicide in the acid form, such as 2,4- dichlorophenoxyacetic acid. While not specifically 

16 disclosed in the applicant's application, the compositions the applicant describes have pH ranges 

17 generally well below 5.0 (see Johnnie Roberts declaration in Appendix B2). One reason for this 

18 is that the at least one chlorinated carboxylic acid herbicide is in the acid form , 

19 in the applicant's compositions, the polyalkyleneoxide polysiloxane surfactants disclosed 

20 by Policello would not be stable. Further evidence is shown in the attached article from ASTM 

21 Publication STP 1234 (see Appendix B4). In this article by Policello, et.al., the inventor himself 

a pplicants claims no longer require polysiloxane, but the claims do not exclude 
polysiloxane. 
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1 acknowledges the pH sensitivity of previously known polyalkyleneoxide polysiloxane 

2 surfactants. 

3 The declaration executed by Johnnie Roberts clearly demonstrates that the silicone 

4 surfactants of the Policello patent are unsuitable for use as the solubolizing surfactant of '611 

5 application. 
6 

7 The applicant believes that no formulation chemist of ordinary skill in the art would have 

8 tried to dissolve the herbicide in anything but more solvent, like petroleum distillates. 

9 Level of Skill for the Person of Ordinary Skill in the Art 

1 0 The following two examples of prior art that Examiner has previously considered: 

11 

12 1 . AF-300 This formulation was what one of ordinary skill in the art would do 

13 if his intention was to formulate a combination of 2,4-D acid and a surfactant. As 

14 the applicant's previous declaration demonstrated, the formulation experts at 

15 Nufarm had to employ a conventional solvent (petroleum distillates) to dissolve 

16 the 2 3 4-D acid (see Roberts Declarations executed 2005). The applicant did not 

17 test higher and higher levels of surfactant to try and dissolve the 2>4-D acid 

1 8 because to one of ordinary skill in the art, that would make no sense. The 

19 applicant does not believe that the 2 ? 4-D was in an acid form in AF-300 but that 

20 the amine was in a salt form, 

21 2, Weedone 638 This formulation was disclosed in the applicant's 

22 specification at page 2, lines 13-20. In this formulation, the surfactant again is 

23 not sufficient to dissolve the 2,4-D acid. The 2 ? 4-D ester and the petroleum 

24 distillates are used to dissolve the 2,4-D acid. Again, the formulation experts at 

25 the time did not try to raise the surfactant levels in this formulation to dissolve the 
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1 2 ? 4~D acid. To one of ordinary skill in the art, that would have made no sense. It 

2 made more sense to increase the amount of petroleum distillates. 

3 To further describe the ordinary skill in agricultural formulations, one can find numerous 

4 references. In 1997, a multi-industry, international forum was held to discuss formulation 

5 chemistry across several industries, Dr, Kozo Tsuji of Sumitomo provided an overview of the 

6 state of the art in pesticide formulations, The proceedings from this forum are bound in a book 

7 entitled Formulation Science. 

8 Dr, Tsuji's chapter discloses the following details on pesticide formulations: 
9 

10 Page 57 cites potential improvements in EC's as: 

1 1 "Use water, convert to solid formulations or change the solvents or the emulsifiers 



12 

13 Nowhere does the Formulation Science of the day indicate that the emulsifiers (aica 

14 surfactants) might actually be one and the same as the solvent, 
15 

16 Page 60 shows a typical emulsifiable in water formulation (EW): 

17 Line 14 "Solid pesticides are dissolved at first in water-insoluble organic solvents, and 

1 8 then dispersed in water," 
19 

20 Page 61 describes a suspension concentrate (SC), In these formulations, the pesticide is 

21 suspended and not dissolved. 
22 

23 Page 62 describes a Suspoemulsion (SE), In these formulations, one active ingredient is 

24 formulated with traditional organic solvents in the same manner as an EW. This emulsifiable 
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1 concentrate is then suspended in another water based suspension that has been formulated in the 

2 same manner as an SC. 
3 

4 Page 63 describes a Microemulsion (ME). As with EW formulations, solid active ingredients 

5 are first dissolved in organic water immiscible solvents, Emulsifiers (surfactants) are then added 

6 to produce an emulsion, 

8 Page 63-64 describes a Multiple Emulsion, This formulation type is produced in much the same 

9 manner as EW formulations but said EW is further emulsifier in water to reduce formulation 
10 toxicity. 

11 

12 Other formulations described in page 64-65 of this review are solid formulations and thus 

1 3 irrelevant. 
14 

1 5 Another reference to establish the "ordinary skill in the art" is found in Purdue University's 

16 publication Pesticides and Formulation Technology. This publication discusses on page 15 the 

17 normal formulation process for active ingredients. Specifically, an appropriate solvent is 

18 selected, and only then are appropriate emulsifers (surfactants) selected. 
19 

20 Yet another reference is used to establish the "ordinary skill in the art" is found in Rhodia's 

21 Auxiliaries for agrochemical formulations. In section 3-2, emulsifiable concentrate 

22 formulations are described. In short, for a liquid pesticide formulation that will mix with water, 

23 you normally have three components: 
24 

25 • The active ingredient 
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1 • A solvent 

2 • Emulsifiers (surfactants) 
3 

4 A statement that modifications of the prior art to meet the claimed invention would have 

5 been "obvious to one of ordinary skill in the art at the time the invention was made" because the 

6 references relied upon teach that all aspects of the claimed invention were individually known in 

7 the art is not sufficient to establish a prima facie case of obviousness without some objective 

8 reason to combine the teachings of the references, Ex parte Levengood, 28 USPQ2d 1300 (Bd. 

9 Pat App. & Inter, 1993). See MPEP § 2143.01 IV. "[Rejections on obviousness cannot be 

10 sustained by mere conclusory statements; instead, there must be some articulated reasoning with 

1 1 some rational underpinning to support the legal conclusion of obviousness," KSR International 

12 Co. v. Teleflex Inc. , 82 USPQ2d 1385, 1396 (2007) quoting In re Kahn, 441 F.3d 977, 988 (Fed. 

13 Cir. 2006). Furthermore, the Examiner cannot selectively pick and choose from the disclosed 

14 parameters without proper motivation as to a particular selection. The mere fact that a reference 

15 may be modified to reflect features of the claimed invention does not make the modification, and 

1 6 hence the claimed invention, obvious unless the prior art suggested the desirability of such 

17 modification. In re Mills, 916 F.2d 680, 682, 16 USPQ2d 1430 (Fed. Cir, 1990); In re FritcK 23 

18 USPQ2d 1780 (Fed. Cir, 1992). Thus, it is impermissible to simply engage in a hindsight 

19 reconstruction of the claimed invention where the reference itself provides no teaching as to why 

20 the applicant's combination would have been obvious. In re Gorman, 933 F.2d 982, 987 ; 18 

21 USPQ2d 1885, 1888 (Fed Cir, 1991). 

22 The Examiner has a burden to demonstrate the motivation for one of ordinary skill in the 

23 art to increase the surfactant to the point where the acid herbicide fully dissolves. 
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1 • The only similar acid herbicide formulations available employed the use of 

2 traditional solvents to dissolve the active, 

3 • No other formulations have been shown that use surfactants to fully solubolize 

4 ANY active ingredients. 

5 • Descriptions of typical formulations in the field always employ a solvent of some 

6 kind that is separate from optional surfactants. 

7 * The Examiner has not provided one instance of a combination of ANY herbicide 

8 and ANY surfactant wherein the herbicide was fully solubolized in the surfactant, 

9 or further which excluded a traditional solvent (i.e. water, petroleum distillate), 
10 

1 1 Furthermore, the Examiner stated at page 4 of the Office Action mailed January 29 5 2009, 

12 The Applicants argue that the polysiloxane (silicone based) surfactant 

13 disclosed by Policello is unstable in acidic conditions, below pH 5. The 

14 Applicants direct the Examiner's attention to USPN 6300283 to support 

15 the instability of the instant polysiloxane at acidic pHL The Applicants 

16 state, 'While not specifically disclosed in the in the applicant's 

1 7 application, the compositions the applicant describes have pH ranges 

1 8 generally well below 5,0." The Applicants refer the Examiner's attention 

19 to a Declaration and ASTM Publication STP 1234 filed 5/1 3/08 to support 

20 the instability of the polysiloxane at low pH. The Examiner argues that a 

21 pH requirement is not specified in the claims, (emphasis added) 
22 

23 The applicant respectfully believes that the Examiner has misunderstood the purpose of 



24 the declaration and the purpose of submitting U.S. Patent No. 6300283. The applicant's claims 

25 inherently have a pH claimed contrary to what the Examiner has asserted, The applicant claims 

26 that the herbicide is in " acid form ". To be in the acid form the herbicide must have a pH less 

27 than 7. For the chlorinated carboxylic acid herbicide to be fully in the acid for, it must be 

28 formulated with the knowledge of the pKa for that herbicide, One of ordinary skill in the art 
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would know that the following chlorinated carboxylic acid herbicide have the following pKa's ♦ 



Chlorinated carboxylic acid herbicide 


pKa 

Mr 


2,4-dichlorophenoxy acetic acid 


2.8 


2,4~dichlorophenoxy butyric acid 


4.8 


Clopyralid 


2.3 


Dicamba 


1.87 


Dichlorprop 


2.86 


Picloram 


2.3 


Quinclorac 


4.34 


Triclopyr 


2.68 



3 
4 

5 Furthermore, the applicant recognized that Policello does acknowledged 2 ? 4-D and 

6 dicamba are in the laundry list of pesticides at col 6, line 25- col. 8 ? line 53, in particular at col. 

7 6, lines 27-29 and 35. However, the applicant respectfully does not believe that Policello 

8 intended to dissolve 2,4-D in the ACID form or dicamba in the ACID form in the silicon 

9 surfactants of Policello. As stated in the declaration from Johnnie Roberts executed May 1 3 , 

10 2008, 

1 1 "Therefore the acid herbicide would not be able to folly dissolve in the silicone surfactant 

1 2 according to Policello, without significant degradation of the silicon surfactant." 

13 The purpose of the declaration executed May 13, 2008 and submitting U.S. Patent No. 

14 6,300,283 was to show that Policello did not consider using a herbicide in the acid form, Even if 

2 The pKa's are cited in U,S, Patent No. 6,906,004 at cols. 5 and 6. 
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1 the herbicide was in the acid form it could not fully dissolve in the surfactant of Policello 

2 "without significant degradation of the silicon surfactant". 

3 The applicant has requested the examiner to show where in the prior art that would 

4 suggest the use of a surfactant to fully solubolize any herbicide, much less any acid herbicide. 

5 The fact that the examiner cannot fmd such a reference or even allusion, should suggest that the 

6 results found in the applicant's compositions are indeed "unexpected". The entire body of 

7 formulation chemistry is absent such a reference and in fact teaches, as previously disclosed to 

8 the examiner, that formulations require an active, a solvent, and additionally a surfactant. For 

9 the above reasons, the Examiner should be reversed. 



10 B, Group II (Claims 22-27) 

1 1 2. Whether Nielsen teaches away from having at least about 70% by weight of a 

12 surfactant? 

13 In addition to the arguments presented in Group I above, Group II requires that said 



14 surfactant is present in an amount from about 70 to about 80% by weight. Nielsen teaches away 

15 from this group by requiring at MOST 1 to 50 weight % of a surfactant (see the abstract). 

16 However, throughout the disclosure of Nielsen, Nielsen discloses to use the surfactant in an 

17 amount from 1 to 45% by weight, preferably 2 to 30% by weight, especially 3 to 25% by weight, 

18 more preferably 4 to 20% by weight, (see col 9, lines 35-37 and 63-65; col. 12, line 66- col. 13, 

19 line 1; col. 14, lines 43-45, col 16, lines 38-40 and claim 1), Therefore, Nielson teaches away 

20 from having at least about 70% by weight of the surfactant. Nielson if combinable with Policello 

21 would not teach the applicant's claimed invention having at least about 70% by weight of a 

22 surfactant. 
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1 
2 



3 C. Group III. (Claims 64 and 65) 

4 3. Whether Policello in view of Nielson would lead to a composition that 

5 requires an ester of (2 f 4-dichlorophenoxy)acetic acid in an amount of at most 

6 10 % by weight (claim 64) and said chlorinated carboxylic acid herbicide is 

7 present in an amount from about 10 to about 20% by weight, and said 

8 surfactant is present in an amount from about 70 to about 80% by weight? 

9 In addition to the arguments made in Group II above, this Group requires that the 



10 composition has at most 10% by weight of the ester of (2,4™dichlorophenoxy)acetic acid and said 

1 1 chlorinated carboxylic acid herbicide is present in an amount from about 10 to about 20% by 

12 weight, and said surfactant is present in an amount from about 70 to about 80% by weight. As 

13 stated above, Nielsen discloses to use the surfactant in an amount from 1 to 45% by weight, 

14 preferably 2 to 30% by weight, especially 3 to 25% by weight, more preferably 4 to 20% by 

15 weight, (see col 9, lines 35-37 and 63-65; col 12, line 66- col. 13, line 1; col 14, lines 43-45, 

16 col 16, lines 38-40 and claim 1), Therefore, Nielson teaches away from having at least about 

17 70% by weight of the surfactant. 



18 Policello does not teach to use an ester of (2,4-dichlorophenoxy)acetic acid let alone in an 

19 amount at most 10% by weight. The Examiner has relied upon the teaching of Nielsen for the 

20 ester of (2,4-dichlorophenoxy)acetic acid. However, as stated above, a combination of Policello 

21 and Nielson would not teach the applicant's claimed invention having at least about 70% by 
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1 weight of a surfactant and an ester of (2,4-dichlorophenoxy)acetic acid in an amount at most 

2 10% by weight. 

3 VIII . CLAIMS 

4 A copy of the claims involved in the present appeal is attached hereto as Appendix A. As 

5 indicated above, the claims in Appendix A include the amendments filed by Applicant on 

6 November 17, 2008. 

7 Applicant believes no additional fee is due with this response. However, if a fee is due, 

8 please charge our Deposit Account No. 03-2775, under Order No. 00306-00 1 42-USU from 

9 which the undersigned is authorized to draw. 

Dated: June 26, 2009 Respectfully submitted, 



Electronic signature: /Ashley I. Pezzner/ 
Ashley I. Pezzner 

Registration No.: 35,646 
CONNOLLY BOVE LODGE & HUTZ LLP 
1007 North Orange Street 
P. O. Box 2207 

Wilmington, Delaware 19899-2207 
(302) 658-9141 
(302) 658-5614 (Fax) 
Attorney for Applicant 
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1 APPENDIX A 

2 

3 Claims Involved in the Appeal of Application Serial No* 09/916,61 1 
4 

5 1 . (Previously presented) A herbicide composition consisting essentially of components: 

6 (a) at least one chlorinated carboxylic acid herbicide in the acid form wherein said 

7 chlorinated carboxylic acid herbicide is 

8 Chlorambea, dicamba, 2-,4,5-trichlorophenoxy acetic acid, 2,4- 

9 dichlorophenoxy acetic acid, 2,4-dichlorophenoxy butyric acid, 

10 clomeprop, dichlorprop, dichlorprop-P, monochlorophenoxy acetic acid, 

1 1 monochlorophenoxy butyric acid, mecoprop, mecoprop-P.clopyralid, fluroxypyr, 

12 picloram, triclopyr, quinclorac or quinmerac, 

1 3 (b) at least one surfactant in an effective amount such that said chlorinated carboxylic 

14 acid herbicide is fully dissolved in the surfactant and wherein said at least one surfactant 

15 is selected from the group consisting of 

16 Alcohol alkoxylate, 

1 7 Alcohol alkoxylate sulfate, 

18 Alkylphenol alkoxylate, 

19 Alkanolamide, 

20 Alkylaryl sulfonate, 

21 Amine oxide, 

22 Betaine, 

23 Block polymers of ethylene and propylene oxide, 

24 Carboxylated alcohol or alkylphenol alkoxylate, 

25 Diphenyl sulfonate, 

26 Ethoxylated amine, 
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1 Ethoxylated fatty acid;, 

2 Ethoxylated fatty ester and oil, 

3 Ethylene carbonate, 

4 Fatty ester, 

5 Glycerol ester, 

6 Phosphate ester surfactant, 

7 Sarcosine, 

8 Sorbitan, 

9 Sucrose, 

10 Glucose, 

1 1 Sulfate of alkoxylated alkylphenol , 

12 sulfonate of alkoxylated alkylphenol, 

13 Sulfate of alcohol and 

14 Tristyrylphenol Alkoxylate and optionally 

15 (c) an ester of (2,4-dichlorophenoxy)acetic acid, 

1 6 and said at least one surfactant component (b) is present in a quantity equal to or greater 

1 7 than said at least one chlorinated carboxylic acid herbicide component (a). 

18 2. (Canceled) 

19 3. (Previously presented) The herbicide composition as claimed in claim 1, wherein at most 

20 25% by weight of the ester of (2,4~dichlorophenoxy)acetic acid is present, 

21 4, (Previously presented) The herbicide composition as claimed in claim 1 , wherein at most 

22 about 15% by weight of the ester of (2,4-dichlorophenoxy)acetic acid is present. 
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1 5, (Previously presented) The herbicide composition as claimed in claim 1 s wherein at most 

2 about 10% by weight of the ester of (2 ? 4-dichlorophenoxy)acetic acid is present. 

3 6. (Previously presented) The herbicide composition as claimed in claim 1, wherein at most 

4 about 5% by weight of the ester of (2,4-dichiorophenoxy)acetic acid is present. 

5 7. (Previously presented) The herbicide composition as claimed in claim 1, wherein at most 

6 about 2% by weight of the ester of (2 ? 4~dichlorophenoxy)acetic acid is present. 

7 8, (Original) The herbicide composition as claimed in claim 1 , wherein said surfactant is 

8 present in an amount of at least about 1 0% by weight. 

9 9. (Previously presented) The herbicide composition as claimed in claim 1, wherein said 

1 0 surfactant is present in an amount of at least about 20% by weight. 

11 10. (Original) The herbicide composition as claimed in claim 3, wherein said surfactant is 

12 present in an amount of at least about 30% by weight. 

13 1 L (Original) The herbicide composition as claimed in claim 4, wherein said surfactant is 

14 present in an amount of at least about 40% by weight. 

15 12, (Original) The herbicide composition as claimed in claim 1 , wherein said surfactant is 

1 6 present in an amount of at least about 50% by weight. 

17 13, (Original) The herbicide composition as claimed in claim 3, wherein said surfactant is 

1 8 present in an amount of at least 50% by weight. 

19 14. (Original) The herbicide composition as claimed in claim 4 S wherein said surfactant is 

20 present in an amount of at least 50% by weight, 
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1 15. (Previously presented) The herbicide composition as claimed in claim 5, wherein said 

2 surfactant is present in an amount of at least 50% by weight. 

3 16, (Original) The herbicide composition as claimed in claim 6, wherein said surfactant is 

4 present in an amount of at least 50% by weight. 

5 17. (Original) The herbicide composition as claimed in claim 7, wherein said surfactant is 

6 present in an amount of at least 50% by weight. 

7 18. (Original) The herbicide composition as claimed in claim 1, wherein said surfactant is 

8 present in an amount from about 50 to about 90% by weight. 

9 19. (Canceled) 

1 0 20. (Original) The herbicide composition as claimed in claim 3, wherein said surfactant is 

1 1 present in an amount from about 50 to about 90% by weight, 

12 21 . (Original) The herbicide composition as claimed in claim 6, wherein said surfactant is 

13 present in an amount from about 50 to about 90% by weight. 

14 22. (Original) The herbicide composition as claimed in claim 1 5 wherein said surfactant is 

1 5 present in an amount from about 70 to about 80% by weight. 

16 23, (Original) The herbicide composition as claimed in claim 3, wherein said surfactant is 

17 present in an amount from about 70 to about 80% by weight. 

18 24, (Original) The herbicide composition as claimed in claim 4, wherein said surfactant is 

19 present in an amount from about 70 to about 80% by weight. 
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1 25. (Original) The herbicide composition as claimed in claim 5, wherein said surfactant is 

2 present in an amount from about 70 to about 80% by weight. 

3 26. (Original) The herbicide composition as claimed in claim 6, wherein said surfactant is 

4 present in an amount from about 70 to about 80% by weight. 

5 27, (Original) The herbicide composition as claimed in claim 7, wherein said surfactant is 

6 present in an amount from about 70 to about 80% by weight. 

7 28. (Original) The herbicide composition as claimed in claim 1, wherein said chlorinated 

8 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

9 29, (Canceled) 

10 30. (Original) The herbicide composition as claimed in claim 3, wherein said chlorinated 

1 1 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

12 31. (Original) The herbicide composition as claimed in claim 5, wherein said chlorinated 

13 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

14 32, (Original) The herbicide composition as claimed in claim 7, wherein said chlorinated 

15 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight, 

16 33. (Original) The herbicide composition as claimed in claim 18, wherein said chlorinated 

17 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

1 8 34. (Original) The herbicide composition as claimed in claim 2 1 ? wherein said chlorinated 

19 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 
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1 35. (Original) The herbicide composition as claimed in claim 22, wherein said chlorinated 

2 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

3 36, (Original) The herbicide composition as claimed in claim 26, wherein said chlorinated 

4 carboxylic acid herbicide is present in an amount from about 1 to about 50% by weight. 

5 37, (Original) The herbicide composition as claimed in claim 1, wherein said chlorinated 

6 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

7 38. (Previously presented) The herbicide composition as claimed in claim 4 ? wherein said 

8 chlorinated carboxylic acid herbicide is present in an amount from about 5 to about 30% 

9 by weight. 

10 39. (Previously presented) The herbicide composition as claimed in claim 7, wherein said 

1 1 chlorinated carboxylic acid herbicide is present in an amount from about 5 to about 30% 

12 by weight, 

13 40. (Canceled) 

14 41 , (Original) The herbicide composition as claimed in claim 3, wherein said chlorinated 

15 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

16 42. (Original) The herbicide composition as claimed in claim 5, wherein said chlorinated 

17 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

18 43. (Original) The herbicide composition as claimed in claim 17, wherein said chlorinated 

19 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 
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1 44. (Previously presented) The herbicide composition as claimed in claim 18, wherein said 

2 chlorinated carboxylic acid herbicide is present in an amount from about 5 to about 30% 

3 by weight. 

4 45. (Original) The herbicide composition as claimed in claim 21, wherein said chlorinated 

5 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

6 46. (Original) The herbicide composition as claimed in claim 22, wherein said chlorinated 

7 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

8 47. (Original) The herbicide composition as claimed in claim 26, wherein said chlorinated 

9 carboxylic acid herbicide is present in an amount from about 5 to about 30% by weight. 

10 48. (Original) The herbicide composition as claimed in claim 1 , wherein said chlorinated 

1 1 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight. 

12 49. (Canceled) 

13 50. (Original) The herbicide composition as claimed in claim 3 5 wherein said chlorinated 

14 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight. 

15 51. (Original) The herbicide composition as claimed in claim 5 ; wherein said chlorinated 

16 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight. 

17 52. (Original) The herbicide composition as claimed in claim 7, wherein said chlorinated 

1 8 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight. 
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1 53. (Previously presented) The herbicide composition as claimed in claim 1 8, wherein said 

2 chlorinated carboxylic acid herbicide is present in an amount from about 10 to about 20% 

3 by weight. 

4 54, (Original) The herbicide composition as claimed in claim 21, wherein said chlorinated 

5 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight, 

6 55, (Original) The herbicide composition as claimed in claim 22, wherein said chlorinated 

7 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight, 

8 56. (Original) The herbicide composition as claimed in claim 27 ? wherein said chlorinated 

9 carboxylic acid herbicide is present in an amount from about 10 to about 20% by weight, 

10 57. (Previously presented) The herbicide composition as claimed in claim 1 , wherein an 

1 1 aromatic solvent is present in an amount of at most 50% by weight, 

12 58. (Previously presented) The herbicide composition as claimed in claim 1, wherein an 

13 aromatic solvent is present in an amount of at most 40% by weight, 

14 59, (Previously presented) The herbicide composition as claimed in claim 1, wherein an 

15 aromatic solvent is present in an amount of at most 30% by weight. 

16 60. (Previously presented) The herbicide composition as claimed in claim 1, wherein an 

17 aromatic solvent is present in an amount of at most 20% by weight. 

18 61. (Previously presented) The herbicide composition as claimed in claim 1 ? wherein an 

19 aromatic solvent is present in an amount of at most 15% by weight. 
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1 62. (Previously presented) The herbicide composition as claimed in claim 1, wherein an 

2 aromatic solvent is present m an amount of at most 1 0% by weight. 

3 63. (Previously presented) The herbicide composition as claimed in claim 1, wherein an 

4 aromatic solvent is present in an amount of at most 5% by weight. 

5 64, (Previously presented) The herbicide composition as claimed in claim 1 , wherein the 

6 composition has at most 10% by weight of the ester of (2,4-dichlorophenoxy)acetic acid 

7 and said chlorinated carboxylic acid herbicide is present in an amount from about 10 to 

8 about 20% by weight, and said surfactant is present in an amount from about 70 to about 

9 80% by weight. 

10 65. (Previously presented) The herbicide composition as claimed in claim 64, wherein a 

1 1 solvent is present. 

12 66-81 (Canceled) 

13 82. (Previously presented) The herbicide composition as claimed in claim 1, wherein at least 

14 one additional component is present and is selected from the group consisting of, 

15 Alkylated soybean oil, 

1 6 Alkylated canola oil, 

1 7 Alkylated coconut oil, 

18 Alkylated sunflower oil, 

19 Mineral oil, 

20 Vegetable oil, 

21 Fatty acid, 
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1 Polybutene and 

2 Epoxified seed oil 

3 83. (Previously presented) The herbicide composition as claimed in claim 1, wherein at least 

4 one additional component is present and is selected from the group consisting of 

5 Methylated C6-C19 fatty acid, 

6 Methylated Tall oil fatty acid, 

7 Methylated Oleic acid, 

8 Methylated Linoleic acid, 

9 Methylated Linolenic acid, 

10 Methylated Stearic acid, 

1 1 Methylated Palmitic acid, 

1 2 Ethylated C6-C 1 9 fatty acid, 

1 3 Ethylated Tall oil fatty acid, 

14 Ethylated Oleic acid, 

1 5 Ethylated Linoleic acid, 

1 6 Ethylated Linolenic acid„ 

17 Ethylated Stearic acid, 

1 8 Ethylated Palmitic acid, 

1 9 Butylated C6-C 1 9 fatty acid, 

20 Butylated Tall oil fatty acid, 

21 Butylated Oleic acid, 

22 Butylated Linoleic acid 

23 Butylated Linolenic acid, 

24 Butylated Stearic acid, 
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1 


Butylated Palmitic acid, 


2 


Methylated soybean oil, 


3 


Ethylated soybean oil, 


4 


Butylated soybean oil, 


5 


Methylated canola oil, 


6 


Ethylated canola oil, 


7 


Butylated canola oil, 


8 


Methylated coconut oil, 


9 


Ethylated coconut oil, 


10 


Butylated coconut oil, 


11 


Methylated sunflower oil, 


12 


Ethylated sunflower oil, 


13 


Butylated sunflower oil, 


14 


Paraffinic mineral oil, 


15 


Naphthenic mineral oil, 


16 


Aromatic mineral oil, 


17 


Soybean oil, 


18 


Canola oil, 


19 


Cottonseed oil, 


20 


C6-C19 fatty acid, 


21 


Tall oil fatty acid, 


22 


Oleic acid, 


23 


Linoleic acid, 


24 


Linolenic acid, 



685823 37 



Application No. : 09/9 1 6,6 1 1 



Docket No.: 00306-00142-USU 



1 

1 


Stearic acid. 


2 


Palmitic acid and 


3 


Epoxified soybean oil. 


4 84. 


(Previously presented) The herbicide composition as claimed in claim 3 ? wherein at least 


5 


one additional component is present and is selected from the group consisting of 


6 


Methylated fatty acid, 


7 


Ethylated fatty acid, 


8 


Butylated fatty acid, 


9 


Alkylated soybean oil, 


10 


Alkylated canola oil, 


11 


Alkylated coconut oil, 


12 


Alkylated sunflower oil, 


13 


Mineral oil, 


14 


Vegetable oil, 


1 C 


Fatty acid, 


16 


Polybutene and 


17 


Epoxmed seed oil. 


18 85. 


(Previously presented) The herbicide composition as claimed in claim 3, wherein at least 


19 


one additional component is present and is selected from the group consisting of 



20 Methylated C6-C 1 9 fatty acid, 

21 Methylated Tall oil fatty acid, 

22 Methylated Oleic acid, 

23 Methylated Linoleic acid, 
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1 


Methylated Linolenic acid, 


2 


Methylated Stearic acid, 


3 


Methylated Palmitic acid, 


4 


Ethylated C6-C19 fatty acid, 


5 


Ethylated Tall oil fatty acid, 


6 


Ethylated Oleic acid, 


7 


Ethylated Linoleic acid, 


8 


Ethylated Linolenic acid, 


9 


Ethylated Stearic acid, 


10 


Ethylated Palmitic acid, 


11 


Butylated C6-C19 fatty acid, 


12 


Butylated Tall oil fatty acid, 


13 


Butylated Oleic acid, 


14 


Butylated Linoleic acid 


15 


Butylated Linolenic acid, 


16 


Butylated Stearic acid, 


17 


Butylated Palmitic acid, 


18 


Methylated soybean oil, 


19 


Ethylated soybean oil, 


20 


Butylated soybean oil, 


21 


Methylated canola oil, 




Ethylated canola oil, 


23 


Butylated canola oil, 


24 


Methylated coconut oil, 
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1 


Ethylated coconut oil, 


2 


Butylated coconut oil, 


3 


Methylated sunflower oil, 


4 


Ethylated sunflower oil, 


5 


Butylated sunflower oil, 


6 


Paraffinic mineral oil, 


7 


Naphthenic mineral oil, 


8 


Aromatic mineral oil, 


9 


Soybean oil, 


10 


Canola oil, 


11 


Cottonseed oil, 


12 


C6-C 19 fatty acid, 


13 


Tall oil fatty acid, 


14 


Oleic acid, 


15 


Linoleic acid, 


16 


Linolenic acid, 


17 


Stearic acid, 


18 


Palmitic acid and 


19 


Epoxifled soybean oil. 


20 86, 


(Canceled) 
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1 87, (Previously presented) The herbicide composition as claimed in claim 1, wherein the at 

2 least one surfactant is selected from the group consisting of 

3 A) Alcohol alkoxylate based on branched and linear alcohols containing ethylene 

4 oxide or propylene oxide 



5 


B) 


Alcohol alkoxylate sulfate, 


6 


Q 


Nonylphenol alkoxylate containing ethylene oxide, 


7 


D) 


Nonylphenol alkoxylate containing propylene oxide, 


8 


E) 


Octylphenol alkoxylate containing ethylene oxide 


9 


F) 


Octylphenol alkoxylate containing propylene oxide, 


10 


G) 


Fatty amine alkoxylate > 


11 


O) 


Phosphate esters of alcohol alkoxylate, 


12 


P) 


Phosphate esters of alkylphenol alkoxylate, 


13 


Q) 


Sorbitan ester, 


14 


R) 


Alkoxylated sorbitan ester and 


15 


S) 


Alkylpolyglucoside, 



16 88, (Canceled) 

17 89. (Previously presented) The herbicide composition as claimed in claim 3, wherein the at 

1 8 least one surfactant is selected from the group consisting of 

19 A) Alcohol alkoxylate based on branched and linear alcohols containing ethylene 

20 oxide or propylene oxide 

21 B) Alcohol alkoxylate sulfate* 

22 C) Nonylphenol alkoxylate containing ethylene oxide, 

23 D) Nonylphenol alkoxylate containing propylene oxide, 
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1 


E) 


Octylphenol alkoxylate containing ethylene oxide 


2 


F) 


Octylphenol alkoxylate containing propylene oxide } 


3 


G) 


Fatty amine alkoxylate, 


4 


0) 


Phosphate ester of alcohol alkoxylate, 


5 


P) 


Phosphate ester of alkylphenol alkoxylate, 


6 


Q) 


Sorbitan ester, 


7 


R) 


Alkoxylated sorbitan ester and 


8 


S) 


Alkylpolyglucoside. 



9 90. (Canceled) 

10 91, (Previously presented) The herbicide composition as claimed in claim 7, wherein the at 

1 1 least one surfactant is selected from the group consisting of 

12 A) Alcohol alkoxylate based on branched and linear alcohols containing ethylene 

1 3 oxide or propylene oxide 



14 


B) 


Alcohol alkoxylate sulfate, 


15 


Q 


Nonylphenol alkoxylate containing ethylene oxide, 


16 


D) 


Nonylphenol alkoxylate containing propylene oxide, 


17 


E) 


Octylphenol alkoxylate containing ethylene oxide 


18 


F) 


Octylphenol alkoxylate containing propylene oxide, 


19 


G) 


Fatty amine alkoxylate, 


20 


O) 


Phosphate ester of alcohol alkoxylate, 


21 


P) 


Phosphate ester of alkylphenol alkoxylate, 




Q) 


Sorbitan ester, 
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1 1 9. Declaration executed July 22, 2005 by Johnnie Roberts 

12 10, Declaration executed September 1 9, 2005 by Johnnie Roberts 

13 11. Declaration executed September 1 9, 2 0 05 by Johnnie Roberts 
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Herbicide 



For Control of Weeds in Cotton, Dry Beans, Snap Beans, and Soybeans 

Active Ingredient 

Sodium salt of fomesafen 

5- [2-chlorO"4-(trif!uoromethyl)pbenoxy]"N- 

(rnethyisuifonyl)-2"nitrobenzamide 22,8%* 

Other Ingredients: 77,2% 



Total: 100-0% 
* Equivalent to 21.7% fomesafen or 2 pounds fomesafen active ingredient per gallon. 

KEEP OUT OF REACH OF CHILDREN. 

DANGER/PELIGRO 

Si usted no entiende la etlqueta, busque a alguien para que se la 
explique a usted en detafle. (if you do not understand the label, 
find someone to explain it to you in detail) 
See additional precautionary statements and directions 
for use Inside booklet 

EPA Reg. No. 100-993 EPA Est 100-NE-Q01 

Product of China 
Formulated in the USA 

SCP 993 A-L1C 0207 



® 



2.5 gallons 



Net Contents 



syngenta 



SCP130-99BA-L1C 
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FIRST AID 


If In eyes 


* Hold eye open and rinse slowly and gently with water for 15-20 minutes, 

* Remove contact lenses, if present, after the first 5 minutes, then continue 
rinsing. 

* Call a poison control center or doctor for treatment advice. 


If swallowed 


• Call a poison control center or doctor immediately for treatment advice. 

• Have person sip a giass of water if able to swallow, 

• Do not induce vomiting unless told to by a poison control center or doctor. 

• Do not give anything by mouth to an unconscious person, 


if on skin or 
clothing 


* Take off contaminated clothing. 

* Rinse skin immediately with plenty of water for 15-20 minutes, 

* Call a poison control center or doctor for treatment advice. 


Ef inhaled 


• Move person to fresh air. 

• If person is not breathing, call 91 1 or an ambulance, then give artificial 
respiration, preferably moutivto-niouth, if possible. 

• Call a poison control center or doctor for further treatment advice. 


NOTE TO PHYSICIAN 

Probable mucosal damage may contra! ndicate the use of gastric lavage. 


Have the product container or label with you when calling a poison control center or doctor or 
going for treatment. 


HOTLINE NUMBER 

For 24 Hour Medical Emergency Assistance (Human or Animal) 
Or Chemical Emergency Assistance (Spill, Leak, Fire or Accident) 

Call 

1-800-888-8372 



Hazards To Humans And Domestic Animals 

DANGER 

CORROSIVE. CAUSES IRREVERSIBLE EYE DAMAGE. DUE TO CORROSIVE NATURE, MAY BE HARMFUL 
OR FATAL IF SWALLOWED. HARMFUL IF INHALED OR ABSORBED THROUGH SKIN. Do not get in eyes, 
on skin or on clothing. Avoid breathing vapors or spray mist. 

Personal Protective Equipment (PPE) 
Applicators and other handlers must wear: 

• Long-sleeved shirt and long pants 

• Chemical-resistant gloves such as barrier laminate or viton 

* Shoes plus socks 

* Protective eyewear 

Discard clothing and other absorbent materials that have been drenched or heavily contaminated with 
this product's concentrate. Do not reuse them. Follow manufacturer's Instructions for cleaning/ 
maintaining PPE. If no such instructions for washables, use detergent and hot water. Keep and wash 
PPE separately from other laundry, 

When handlers use closed systems, enclosed cabs, or aircraft in a manner that meets the requirements 
listed in the Worker Protection Standard (WPS) for agricultural pesticides [40 CFR 170.240(d)(4-6)], the 
handler PPE requirements may be reduced or modified as specified In the WPS. 



User Safety Recommendations 
Users should; 

• Wash hands before eating, drinking, chewing gum, using tobacco or using the toilet, 

• Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put on 
clean clothing. 

• Remove PPE immediately after handling this product. Wash the outside of gloves before 
removing, As soon as possible, wash thoroughly and change into clean clothing, 



Environmental Hazards 

Do not apply directly to water, or to areas where surface water is present, or to mtertida! areas below 
the mean high water mark. Do not contaminate water when disposing of equipment washwaters. Do 
not apply when weather conditions favor drift from target area, 

This chemical is known to leach through soil into groundwater under certain conditions as a result of 
label use. Use of this chemical in areas where soils are permeable, particularly where the water table 
is shallow, may result in groundwater contamination. 
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CONDITIONS OF SALE AND LIMITATION OF WARRANTY AND LIABILITY 



NOTICE; Read the entire Directions for Use and Conditions of Sale and Limitation of Warranty and 
Liability before buying or using this product, If the terms are not acceptable, return the product at 
once, unopened, and the purchase price will be refunded, 

The Directions for Use of this product should be followed carefully. It is impossible to eliminate all 
risks inherently associated with the use of this product. Crop injury, ineffectiveness or other unin- 
tended consequences may result because of such factors as manner of use or application, weather or 
crop conditions, presence of other materials or other influencing factors in the use of the product, 
which are beyond the control of Syngenta Crop Protection, Inc. or Seller, AN such risks shall be 
assumed by Buyer and User, and Buyer and User agree to hold Syngenta and Seller harmless for any 
claims relating to such factors. 

Syngenta warrants that this product conforms to the chemical description on the label and is reason- 
ably fit for the purposes stated in the Directions for Use, subject to the inherent risks referred to 
above, when used in accordance with directions under normal use conditions. This warranty does not 
extend to the use of this product contrary to label instructions, or under abnormal conditions or under 
conditions not reasonably foreseeable to or beyond the control of Seller or Syngenta, and Buyer and 
User assume the risk of any such use, SYNGENTA MAKES NO WARRANTIES OF MERCHANTABILITY OR 
OF FITNESS FOR A PARTICULAR PURPOSE NOR ANY OTHER EXPRESS OR IMPLIED WARRANTY EXCEPT 
AS STATED ABOVE, 

In no event shall Syngenta or Seller be liable for any incidental, consequential or special damages 
resulting from the use or handling of this product. THE EXCLUSIVE REMEDY OF THE USER OR BUYER, 
AND THE EXCLUSIVE LIABILITY OF SYNGENTA AND SELLER FOR ANY AND ALL CLAIMS, LOSSES, 
INJURIES OR DAMAGES (INCLUDING CLAIMS BASED ON BREACH OF WARRANTY, CONTRACT NEGLI- 
GENCE, TORT, STRICT LIABILITY OR OTHERWISE) RESULTING FROM THE USE OR HANDLING OF THIS 
PRODUCT, SHALL BE THE RETURN OF THE PURCHASE PRICE OF THE PRODUCT OR, AT THE ELECTION 
OF SYNGENTA OR SELLER, THE REPLACEMENT OF THE PRODUCT 

Syngenta and Seller offer this product, and Buyer and User accept it, subject to the foregoing 
Conditions of Sale and Limitation of Warranty and Liability, which may not be modified except by 
written agreement signed by a duly authorized representative of Syngenta. 

DIRECTIONS FOR USE 

It is a violation of Federal law to use this product in a manner inconsistent with its labeling. 

Do not apply this product in a way that will contact workers or other persons, either directly or 
through drift. Only protected handlers may be in the area during application. For any requirements 
specific to your State or Tribe, consult the agency responsible for pesticide regulation. 



AGRICULTURAL USE REQUIREMENTS 

Use this product only in accordance with its labeling and with the Worker Protection Standard, 
40 CFR part 170, This Standard contains requirements for the protection of agricultural workers 
on farms, forests, nurseries, and greenhouses, and handlers of agricultural pesticides. It contains 
requirements for training, decontamination, notification, and emergency assistance. It also con- 
tains specific instructions and exceptions pertaining to the statements on this label about persona) 
protective equipment (PPE), and restricted-entry interval. The requirements in this box only apply 
to uses of this product that are covered by the Worker Protection Standard, 

Do not enter or allow worker entry into treated areas during the restricted entry interval (RED of 
24 hours, 

PPE required for early entry to treated areas that is permitted under the Worker Protection 
Standard and that involves contact with anything that has been treated, such as plants, soil, or 
water, is: 

* Coveralls 

* Chemical-resistant gloves such as barrier laminate or viton 

* Shoes plus socks 

« Protective eyewear 



Read all label directions before using. 

Reflex is a selective herbicide which may be applied preplant, preemergence and/or postemergence 
for control and suppression of broad leaf weeds r grasses and sedges. 

Reflex is generally most effective and consistent when used postemergence, working through contact 
action. Therefore, emerged weeds must be thoroughly covered with spray. Some bronzing, crinkling 
or spotting of labeled crop leaves may occur following postemergent applications, but labeled crops 
soon outgrow these effects and develop normally. 
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Optimum broad spectrum weed control is achieved by postemergent applications of Reflex to young 
actively growing broadleaf weeds that are not under stress from moisture, tempera ture, low soil 
fertility, mechanical or chemical injury. 

Certain germinating broadleaf weeds, grasses and sedges may be controlled or suppressed by soil 
residua! activity from either preplant, preemergent or postemergent applications if rainfall occurs 
shortly after application, The extent and consistency of soil activity is dependent upon soli type, 
ground cover at time of application, amount of rainfall and the rate of Reflex used. 



APPLICATION DIRECTIONS J. • : .• 



Drift Management 

Avoiding spray drift at the application site is the responsibility of the applicator and the grower. The 
interaction of many equipment and weather-related factors determines the potential for spray drift. 
The applicator and grower must consider the interaction of equipment and weather-related factors 
to ensure that the potential for drift to sensitive nontarget plants is minimal, 

This pesticide may only be applied when the potential for drift to adjacent sensitive areas (e.g„ resi- 
dential areas, bodies of water, nontarget plants) is minimal (Le,, when the wind is blowing away from 
the sensitive area). 

Timing - Best broad spectrum postemergence control of susceptible broadleaf weeds is obtained when 
Reflex is applied eariy to actively growing weeds. This usually occurs 14 to 28 days after planting. Refer 
to the weed tables for specific recommendations on weed growth stages, rates, and regions. 

Spray Additives - Only spray additives cleared for use on growing crops under 40 GFR 180.1001 may 
be used in spray mixture. 

For best broad spectrum postemergence control of susceptible broadleaf weeds in Regions 2, 3, 4 and 
5 (see Regional Use Maps), Reflex can be used with a minimum of 2.5% liquid nitrogen (28% or similar) 
or a minimum of 10 pounds ammonium sulfate per 100 gallons of spray volume. 

For Postemergence Applications Always Add One Of The Following Except In Tank Mix 
With Products Prohibiting Spray Additives (see Tank Mix Directions for Use): 
Nonionk Surfactant (NIS) - Use NIS containing at least 75% surface active agent at 0.25 to 0,5% {Vz 
to 1 pint per 25 gallons) of the finished spray volume (use in Region 1 and East of Interstates 79 and 
77 for Regions 2 and 3.) 

Crop Oil Concentrate (COC) - Use a nonphytotoxic COC or a once-refined vegetable oil concentrate 
(VOQ MSQ) containing 15-20% approved emubifier, at 0.5-1% {1-2 pints per 25 gallons) of the 
finished spray volume. COC can improve weed control but may slightly reduce crop tolerance, 

Other Adjuvants - Adjuvants other than COC or NIS may be used providing the product meets the 
following criteria: 

1, Contains only EPA exempt ingredients. 

2. Is nonphytotoxic to the target crop. 

3. Is compatible in mixture. (May be established through a jar test.) 

4, Is supported locally for use with Reflex on the target crop through proven field trials and 
through university and extension recommendations, 

Note: No adjuvants are needed for preplant or preemergence applications unless Reflex is being used 
in a burndown. 

Recommended Mixing Order: 

1. Half required amount of water, begin agitation.* 
2 T Dry pesticide formulations. 

3. Reflex Herbicide. 

4. Liquid pesticide formulation, 

5. Adjuvant (COC or NIS) and fertilizer. 

*CompatibiNty agent, 1 gallon/500 gallons of water or 0.2% v/v, may be added as needed, 

GROUND APPLICATION - Use sufficient spray volume and pressure to ensure complete coverage of the 
target, A spray volume of 10-20 gallons per acre and 30-60 psi at the nozzle tip is recommended. On 
large weeds and/or dense foliage, use 60 psi and a minimum of 20 gallons per acre to ensure cover- 
age of weed foliage. 

The use of flat fan nozzles will result in the most effective application of Reflex. Use nozzles that are 
set up to deliver medium quality spray (ASAE Standard S-572). 

DO NOT USE FLOOD TYPE OR OTHER SPRAY NOZZLES, WHICH DELIVER COARSE, LARGE DROPLET 
SPRAYS. 

DO NOT APPLY THIS PRODUCT THROUGH ANY TYPE OF IRRIGATION SYSTEM. 

BAND APPLICATIONS - Thorough weed coverage is important for postemergent control. Best cover* 
age is obtained with a minimum of two nozzles, one directed to each side of the planted row. 
Application with a single nozzle directed over the top of the row is not recommended for postemer- 
gence applications but is suitable for preemergence applications, Cultivation of untreated areas may 
be needed following band applications. When making postemergence band applications and culti- 
vating in the same operation, position nozzles in advance of the cultivation device. This will reduce 
dust in the spray area. Dust can intercept spray, reducing weed coverage, resulting in less than 
adequate weed control. 
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Calculate the amount of herbicide and water volume needed for postern ergs nee band treatment by 
the following formulas: 

broadcast rate 
^ per acre 



Band width in inches 



row width in inches 
Band width in inches 



Band herbicide rate 
per acre 



X 



broadcast volume 
per acre 



Band water volume 
per acre 



row width in inches 

AERIAL APPLICATION - Use sufficient spray volume and pressure to ensure complete coverage of the 
target, A minimum of 5 gallons per acre of spray mixture should be applied with a maximum of 40 PSi 
pressure. When broadleaf weed foliage is dense, use a minimum of 10 gallons per acre to ensure 
coverage of weed foliage. 

CULTIVATION - Cultivation prior to application is not recommended. Cultivation may put weeds under 
stress, reducing weed control. Timely cultivation 1*3 weeks after applying Reflex may assist weed 
control 



PRECAUTIONS 



A maximum of 1 .5 pts. of Reflex Herbicide (or a maximum of 0375 lb, aJ,/A of fomesafen from any 
product containing fomesafen) may be applied per acre per year in Region 1 (see Regional Use 
Map), 

A maximum of 1 .5 pts. of Reflex Herbicide (or a maximum of 0.375 lb. aJ./A of fomesafen from any 
product containing fomesafen) may be applied per acre in ALTERNATE years in Region 2 (see 
Regional Use Map), 

A maximum of 1.25 pts, of Reflex Herbicide (or a maximum of 0,313 lb. aJ ( /A of fomesafen from 
any product containing fomesafen) may be applied per acre in ALTERNATE years in Region 3 {see 
Regional Use Map). 

A maximum of 1 pt of Reflex Herbicide {or a maximum of 0,25 lb. a.i./A of fomesafen from any 
product containing fomesafen) may be applied per acre in ALTERNATE years in Region 4 {see 
Regional Use Map), 

A maximum of 0.75 pt, of Reflex Herbicide {or a maximum of 0.1875 ib, a.L/A of fomesafen from 
any product containing fomesafen) may be applied per acre in ALTERNATE years in Region S (see 
Regional Use Map). 

Thoroughly clean the spray system with water and a commercial tank cleaner before and after each 
use. 

Tank mixes of Reflex Herbicide with other pesticides, fertilizers or any other additives except as 
specified on this label or other approved Syngenta supplemental labels may result m tank-mix 
incompatibility, unsatisfactory performance or unsatisfactory crop injury. 

Reflex Herbicide requires a 1-hour rain-free period for best results when applied postemergence. 

Apply postemergence to actively growing weeds. Avoid applying Reflex to weeds or labeled crops 
which are under stress from moisture, temperature, low soil fertility, mechanical or chemical injury, 
as reduced weed control and/or increased crop injury may result, 

Avoid overlapping spray swaths, as injury may occur to rotational crops. 

To provide adequate coverage, it is recommended that ground speed not exceed 10 mph during 
application. 

Do not graze treated areas or harvest for forage or hay, 

Avoid drift to al( other crops and nontarget areas. Crops other than those labeled may be severely 
injured by drift. Do not apply when wind velocity exceeds 15 mph. 

Do not make ground or aerial application during temperature inversions. 



ROTATIONAL CROP RESTRICTIONS 



The following rotational crops may be planted after applying Reflex at recommended rates: 

Minimum Rotation Interval 



Crop To Be Planted 



{Months After Last Reflex Application) 



Dry beans, snap beans, soybeans and cotton 0 
5maH grains such as wheat, barley, rye 4 
Com*, peanuts, peas, rice 10 
To avoid crop mjury do not plant alfalfa, 18 
sunflowers, sugar beets, sorghum** or 
any other crop within 

Do not graze rotated small grain crops or harvest forage or straw for livestock, in the event of a crop 
loss due to weather conditions cotton, dry beans, snap beans or soybeans can be replanted. 

*Use a 12 month minimum rotation interval for popcorn in the states of Ohio, Kentucky, Illinois, 
Indiana, iowa, and Region 4 when applied at rates of 1.0 pints per acre or more, 

*Use 18 month minimum rotation interval for sweet corn in the states of Connecticut, Maine, 
Massachusetts, New Hampshire, New York, Rhode kfand, Vermont and Region 5. 
**Sorghum may be planted back after 10 months in Region 1. 
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USE RATES AND WEEDS CONTROLLED 




REGION 1 

(Maximum Rate 1.5 pts,/A per year) 




REGION 1 - includes the following states or portion of states where Reflex may be applied: Alabama, 
Arkansas, Georgia, Louisiana, Mississippi, Missouri (counties of Bollinger, Butler, Cape Giradeau, 
Dunklin, Madison, Mississippi, New Madrid, Pemiscot, Perry, Ripley, Scott, Stoddard and Wayne), North 
Carolina, Oklahoma (East of U.S. Highway 75 and East of Indian Nation Parkway), South Carolina, 
Tennessee, and Texas (includes area East of U. S, Highway 77 to State Road 239 including all of Calhoun 
County), 
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REGION 2 

(Maximum Rate 1.5 pts./A, alternate years) 




REGION 2 - includes the following states or portion of states where Ref fex may be applied; Delaware, 
Kentucky, Maryland, Virginia, West Virginia, South of interstate 70 in the following states; Illinois, 
Indiana and Ohio and ail areas South of Interstate 80 to the intersection of U.S. Highway 15 and East 
of U.S. Highway 15 and U,S, Highway 522 in Pennsylvania. 

REGION 3 

{Maximum Rate 1,25 pts,/A, alternate years) 




Region 3 



REGION 3 - Includes the following states or portion of states where Reflex may be applied: 
Connecticut, Iowa, Maine, Massachusetts, Missouri Call counties except for those listed in Region 1), 
New Hampshire, New Jersey, New York, Pennsylvania (all areas except those listed in Region 2), Rhode 
island, Vermont and Wisconsin (South of U.S. Highway 1 8 between Prairie Du Chien and Madison, and 
South of Interstate 94 between Madison and Milwaukee), and North of Interstate 70 in following 
states; Indiana, Illinois and Ohio. 
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REGION 4 

(Maximum Rate 1 pint per acre, alternate years) 




REGION 4 - Includes the following states or portion of states where Reflex may be applied: Kansas (ail 
counties East of or intersected by U.S. Highway 281), Michigan (Southern Peninsula), Minnesota (aH 
areas South of Interstate 94), Nebraska (all counties East of or intersected by U.S. Highway 281), and 
Wisconsin (all areas, except those in Regfon 3, South of Interstate 94 from Minnesota state line to Eau 
Ciaire and South of U.S. Highway 29 from Eau Claire to Green Bay plus Door and Kewaunee counties, 
The foli owing counties are excluded: Clark, Marathon, Wood, Portage, Adams, Shawano, Waupaca, 
Waushara and Marquette). North Dakota {all areas East of Interstate 29 from Fargo South to the 
South Dakota state Hne). South Dakota (ail areas East of interstate 29 from the North Dakota state 
line to Watertown, all areas East of Highway 81 from Watertown to Madison and all areas East and 
South of State Road 34 and U.5, Highway 281 to the Nebraska state line). 

REGION 5 

(Maximum Rate 075 pint per acre, alternate years) 




REGION 5 - Includes the following states or portion of states where Reflex may be applied: North 
Dakota (all areas East of U.S. Highway 281 except those areas in Region 4) r South Dakota (all areas 
East of LLS, Highway 281 except those areas in Region 4) and Minnesota (all areas South of U.S. 
Highway 2 except those areas in Region 4). 
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APPLICATION RATES FOR WEED GROWTH STAGES 
"1 Reflex Rate (Pts/A) 



Maximum Growth Stage Controlled At 





3/4 ptVA 
No, of True 
Leaves 


1 pt/A 
No, of True 
Leaves 


1.25 ptsYA 
No. of True 


1.5 ptsVA 
No. of True 
Leaves 


Anoda, Spurred 








z 


Balloonvlne 








n 


Carpetweed 




6" Diameter 
Size 


fviuni-ieoT 
6" Dfameter 


1 fin ! !m f+nrJ 

Size 


Citron {Wild Watermelon) 




2 


2 


4 


Cockiebur, Common a ' b ' d 






2 


4 


Copperieaf, Hophornbeam d 




2 


2 


4 


Copperieaf, Virginia 




2 


2 


4 


Crotalaria, Showy 




4 


4 


6 


Croton, Troptc d 






2 


4 


Cucumber, Volunteer 




4 


4 


6 


EcHpta 




2 


2 


4 


Groundcherry, Cutleaf 




4 


4 


6 


Hemp b 


— 





4 


6 


Horsenettle^ 




2c 


3 C 


4<: 


Jimsonweed d 


2 


4 


6 


8 


Ladysthurob 




2 


2 


4 


Larnbsquarters, Common^ 




2 


2 


2 


Mexicanweed 


— 


2* 


2 c 


2 


Morninggloryd 










Cypressvine 




4 


4 


6 


Entire! eaf var. 


2< 


2 


2 


4 


Ivyleaf 


2C 


2 


2 


4 


Purple Moonf lower 





2 


4 


4 


Red (Scarlet) 


™ 


2 


2 


4 


Sma] I flower 






z 


4 


rjtttru \j( rja nvvi 11 




4 


4 


4 


1 1 (C nmirinnl 

loll ^UUIMIMUIJ/ 


2 C 


2 


2 


3 






2 


2 


4 


Mustard Wild 


2 


4 


6 


g 


NfnlrKhaHp Si ark 


2 


4 


4 


4 










Only 


Pigweed, spp, d 










Amaranth, Palmer 


2< 


4 


4 


6 


Amaranth, Spiny 




-) 
z 


z 


A 

4 


Redroot 




A 

4 


b 


b 


Smooth 


it*- 


4 


•4 


e 
D 


\A/afprhptn n fnm mnn 


2 C 


2 


2 


4 


Waterhemp, Tall 


2< 


2 


2 


4 


Poinsettia, Wild 








3 


Purslane, Common 




Multi-Leaf 
6" Diameter 


Multi-Leaf 
6* Diameter 


Multi-Leaf 
8" Diameter 


Pusley, Florida 








2 


Ragweed, Common^ 


2 


4 


4 


6 


Ragweed, Giant b 






4 


4 
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Reflex Rate (Pts/A) 



Maximum Growth Stage Controlled At 



Weed 


3/4 pt./A 
Leaves 


1 pt/A 

I i \J Y iruc 

Leaves 


1.25 ptsVA 

Mn nf "TV hp 

Leaves 


1.5 ptsYA 
Nn of TniP 

Leaves 


Redweed 


„ 


„ 




3 C 


Sesbania, Hemp 




& 


6 


12 


Sicklepod 











totyledon c 


Sida, Prickly** 


„ 


__ 




Cotyledon c 


Smartweed, Pennsylvania 


2 C 


4 


4 


6 


Smellmelon 




„ 


„ 


2 


Spurge, Prostrate 


- 




- 


1 11 Diameter c 










2 C 


Starbur, Bristly 




2 


2 


4 


Sunflower, Common 








2 


VelvetJeaf b 






2 


4 


Vemce Mallow 


2 


4 


4 


& 


Witchweed 




Multi-leaf 
Up to 7" 


Multi-leaf 
Up to 7" 


Multi-leaf 
Up to 10" 


Yellow Rocket 


2 


4 


6 


6 



a Do not apply in cotyledon stage. 

b it is necessary to use 1% MSO and 2.5% UAN v/v as an adjuvant in Regions 2 and 3. 
c Suppression only. 

^Reflex may provide preemergence activity at 1-1.5 pints/A, 



SPECIAL USE DIRECTIONS FOR ADDITIONAL WEED PROBLEMS 



Suppression of Annua! Grasses 

The grasses listed below may be suppressed by postemergence applications and controlled or 
suppressed by preemergence applications of Reflex at 1 to VIi pints/acre. Consult Use Rate Tabie for 
maximum rate in each region. For full-season broad-spectrum annual grass control, consult tank mix 
section. 

Bamyardgrass 
Broadleaf Signalgrass 
Crabgrass 
Foxtail 

Giant 

Green 

Yellow 
Goosegrass 

Johnsongrass, Seedling 
Panicum, Fall 
Panicum, Texas 

Suppression of Perennial Weeds 

Use of Reflex postemergence at rates of 1-1,5 pts./A will aid in suppressing the above-ground portions 
of the weeds listed below until crop canopy can assist in suppression. Perennial weeds continue to 
regrow from underground rootstocks even rf above-ground foliage is temporarily controlled or 
retarded, Even though Reflex and crop competition can suppress perennial weeds for a growing 
season, the rootstocks will continue to live and reestabiishment will occur in subsequent years. 

Milkweed, Climbing 
Milkweed, Honey vine 
Bindweed, Field 
Bindweed, Hedge 
Trumpetcreeper 
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COTTON 
Preemergence 

Apply Reflex preemergence at 1-1-5 pints per acre in cotton. Apply as a preemergence treatment only 
to coarse textured soils (sandy loam, loamy sand, sandy cfay loam). Do not apply as a preemergence 
treatment to medium or fine-textured soils as crop injury will likely occur. 
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Apply preemergence as a broadcast or banded treatment in a minimum of 10 gallons spray solution 
per acre. Adequate rainfall or Irrigation within 7 days of application is required for Reflex activation. 
Preemerge applications of Reflex will provide improved residual control of difficult to control weeds 
such as wild poinsettra, eclipta, cocklebur, mormngglory species, prrckly sida, velvetleaf, lambsquarter, 
spurred ar)oda f common ragweed and pigweed species (including herbicide resistant Palmer 
amaranth). Reflex is effective on yellow nutsedge tubers prior to emergence* The extent of yellow 
nutsedge activity is dependent upon the time lapsed between tillage and application and between 
application and rainfall or irrigation. 

To broaden the weed control spectrum, Reflex may be tank mixed with other preemergence herbi- 
cides such as Caparol®, Cotoran®, Djrex®, Dual MAGNUM®, Karmex®, Staple®, or Zonal®. For control 
of emerged weeds, Reflex may be tank mixed wrth a burndown herbicide such as Grarnoxone® Max, 
Gramoxone Inteon™ or glyphosate brands (such as Touchdown®, Roundup®) iabefed in cotton. In 
reduced tillage plantings, Reflex can be applied up to 14 days prior to planting or at planting with a 
burndown herbicide. Refer to the tank-mix partner label for use directions, restrictions and limita- 
tions. The most restrictive labeling applies. 

Cotton plants are tolerant to preemergence applications of Reflex when applied at recommended 
rates. Some crinkling or spotting of cotton foliage or stunting may occur, especially if heavy rainfall 
occurs during or soon after cotton emergence, but cotton plants normally outgrow these effects and 
develop normally. 

Cotton foliage is not tolerant to Reflex. Do not apply Reflex over the top of emerged cotton as unac- 
ceptable cotton injury will occur. 

Do not apply more than 1.5 pints per acre of Reflex in any year. 
Post-Directed Application 

Apply Reflex in emerged cotton as a post-directed treatment using precision post-directed, hooded or 
shielded application equipment to provide complete coverage of emerged weeds, Apply Reflex at 1- 
1.5 pints per acre m a minimum of 10 gallons spray solution per acre. Applications may be made 
broadcast or banded. Post-directed applications of Reflex will provide contact control of labeled 
emerged weeds and residual preemergence control of labeled weeds (once activated by rainfall or 
irrigation). See previous label sections for a list of weeds controlled, recommended application rates, 
weed growth stages, and application directions. 

Reflex should be applied with a non»ronk surfactant at 0.25 to 0.5% v/v, or crop oil concentrate at 1 % 
v/vto emerged weeds. Do not add liquid nitrogen (28% or similar) to Reflex, or Reflex tank mixes in 
cotton. 

Always apply Reffex under favorable environmental conditions that promote active weed growth. 
Emerged weeds should be actively growing and not under stress due to drought, extreme tempera- 
tures, excessive water or low humidity. 

To broaden the weed control spectrum, post-directed applications of Reflex may be tank mixed with 
other labeled post-directed herbicides such as Caparof, DSMA, Direx, Dual MAGNUM, Envoke®, 
Karmex, Layby™ Pro, MSMA, Sequence®, or Suprend®, When applied with hooded or shielded 
sprayers, Reflex and Reflex tank mixes may be applied with burndown products such as Gramoxone 
Max, Gramoxone Inteon, Sequence or glyphosate brands (such as Touchdown, Roundup) labeled for 
in crop application in cotton. Refer to the tank mix partner label for use directions, restrictions and 
limitations. The most restrictive labeling applies. 

Cotton foliage is not tolerant to Reflex applications, Avoid contact to cotton foNage as unacceptable 
injury will occur Application equipment should be calibrated (spray pressure, nozzle type and config- 
uration, and orifice size) to avoid fine spray droplets contacting green stems or cotton foliage, 

Post-Directed Application Timing in Cotton 

Reflex may be applied to cotton at least 6 inches in height through lay-by as a post-directed applica- 
tion. All post-directed applications should avoid spray contact with any green non-barked parts of the 
cotton plant or foliage as unacceptable injury wilt occur. Follow the application timing recommenda- 
tions below for post-directed applications in cotton* 

Shield and Hooded Applications 

Make a precision post-directed Reflex application to the base of the cotton plant avoiding contact 
with the cotton stem or foliage when cotton is at least 6 inches in height with less than 4 inches of 
brown bark. Use only hooded or shielded spray equipment to apply Reflex in cotton that is 6 inches 
to 12 inches in height. Adjust nozzles to provide full coverage of emerged target weeds. 

Layby Applications 

Make a post-directed Reflex application to the base of the cotton plant avoiding contact with any 
non-barked portion of the cotton plant or folia ge. Use precision post-directed equipment or 
hooded or shielded sprayers on cotton that has developed a minimum of 4 inches of brown bark 
through lay-by. Application equipment should be configured to provide full coverage of emerged 
target weeds. 

Do not apply Reflex later than 70 days before harvest. 

Do not apply more than 1,5 pints per acre of Reflex in any year. 
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Suppression of WooHyleaf Bursage (Lakeweed), Ambrosia gray/, in Texas 

Apply Reflex to cultivated areas of cropland in the fall or spring as a spot treatment at a rate of 1,5 
pints per acre and incorporate to a depth of 2-3 inches for suppression of woollyieaf bursage. 
Applications should be made with ground equipment only in a minimum of 10 gallons of water per 
acre using 20-40 psl at the nozzle tip. Significant suppression may not be seen until 6-8 months after 
application, but should then continue for at Jeast 2 years after application. 

The use of adjuvants, as specified under General information of the Reflex label, will significantly 
improve the initial burndown of any emerged woollyleaf bursage, but this effect is only temporary. 
Therefore, an adjuvant may be used if desired, but is not necessary. 

Cotton or soybean may be planted in treated areas. Under certain conditions, significant damage may 
occur to cotton planted within 18 months of application. A 3-year interval from last application to 
planting is required for a!f other crops. 

Do not make more than one application of Reflex per year. Do not apply more than 1,5 pints per acre 
of Reflex in any year. If two consecutive year applications are made, allow a 2 year interval before 
another application, 

DRY BEAMS 

Apply Reflex as a postemergent broadcast application for control or suppression of weeds listed in the 
Application Rates For Weed Growth Stages table and Special Use Directions For Additional Weed 
Problems. Application rate depends on weed growth stage, but not to exceed the maximum rate speci- 
fied per geographic region (Refer to Map For Definition of Specified Geographic Regions). Refer to 
the Spray Additive section and include in the application when the beans have at least one fully 
expanded trifoliate leaf Do not use liquid nitrogen (28% or similar) on dry beans. Two applications 
may be made if necessary but the total yearly dose does not exceed 1.5 pints {0375 lbs. active) per 
acre. 

Do not exceed 1,5 pints {0.375 lbs.) per acre in any one year. Do not apply to any field sn Regions 2, 3, 
4, or 5 more than once every two years. Do not graze animals on green forage or stubbie. Do not uti- 
lise hay or straw for animal feed or bedding. Do not apply within 45 days of harvest. 

Tank Mix and Sequential Applications 

Reflex can be used sequentially or m tank mix with the following products: Assure ll®, Basagran®, 
Duaf MAGNUM, Eptam®, Frontier®, Roast®, Prowl®, Pursuit®, Raptor®, Select®, Sonalan®, or 
Treflan®. 

Under certain conditions, the mixture of Reflex with one or more of the above mentioned broadleaf 
herbicides may cause a reduction in activity of any postemergence grass herbicide in the mixture. 

For sequential applications allow 2-3 days after the application of the grass herbicide before applying 
Reflex or Reflex mixtures, Where Reflex or the Reflex mixture is applied first, apply the grass herbi- 
cide when the grass weeds begin to develop new leaves {generally around 7 days). 

NOTE; Tank mix applications can result in increased crop injury as compared to either product used 
alone. 

SNAP BEANS 

Apply Reflex as a postemergent broadcast application for control or suppression of weeds listed m the 
Application Rates For Weed Growth Stages table and Special Use Directions For Additional Weed 
Problems. Application rate depends on weed growth stage, but not to exceed the maximum rate speci- 
fied per geographic region (Refer to Map For Definition of Specified Geographic Regions). Apply with 
NIS, COC or other adjuvant when the snap beans have at least one fully expanded trifoliate leaf, Do 
not use liquid nitrogen (28% or similar) on snap beans. Two applications may be made if necessary but 
the total yearly dose does not exceed 1.5 pints {0375 lbs, active) per acre, 

Do not exceed 1 .5 pints (0375 lbs. active) per acre in any one year Do not apply to any field in Regions 
2, 3, 4, or S more than once every two years. Do not graze treated areas or harvest for forage or hay. 
Do not utilize hay or straw for animal feed or bedding. Do not apply within 30 days of harvest. 

Tank Mix and Sequential Applications 

Reflex can be used sequentially or in tank mix with the following products: Assure N, Basagran, Dual 
MAGNUM, Eptam, Poast, Prow!, Pursuit, Raptor or Treflan, 

Under certain conditions, the mixture of Reflex with one or more of the above mentioned broadleaf 
herbicides may cause a reduction in activity of any postemergence grass herbicide in the mixture. 

For sequential applications allow 2-3 days after the application of the grass herbicide before applying 
Reflex or Reflex mixtures, Where Reflex or the Reflex mixture is applied first, apply the grass herbi- 
cide when the grass weeds begin to develop new leaves (generally around 7 days), 

NOTE: Tank mix applications can result in increased crop injury as compared to either product used 
afone. 

SOYBEANS 
Reflex Alone 

Apply Reflex either preplan^ preemergence, or postemergence using the appropriate rate for geo- 
graphical region, weed spectrum, and stage of growth, 
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Preplant Surface Applied or Preernergence 

Apply Reflex prep! ant surface or preemergence in Regions 1, 2, 3, and 4 at a rate not exceeding the 
maximum IbsJA. If weeds are present at the time of application, add a burndown herbicide. 

Certain germinating broad leaf weeds, grasses, and sedges may be controlled or suppressed by soil 
residual activity if rainfall occurs shortly after application. The extent and consistency of soil activity is 
dependent on soii type, ground cover at time of application, amount of rainfall and rate of Reflex 
used. 

Postemergence 

Apply Reflex postemergence for control of weeds listed in the Application Rates For Weed Growth 
Stages according to the rate limits specified per regional map. Emerged weeds must be thoroughly 
covered with spray, Some bronzing, crinkling or spotting of soybean leaves may occur following 
postern ergent applications, but soybeans soon outgrow these effects and develop normally. 

Do not apply within 45 days of harvest. 

Tank Mix and Sequential Applications For Soybeans 

Reflex can be used sequentially or in tank mix with one or more of the fol lowing products: Assure W, 
Basagran, Butyrac®, Oassic®, FirstRate®, Fusilade® DX, Fusion®, Glyphosate (such as Touchdown, 
Roundup or Giyphomax), Gramoxone Max, Harmony® GT, Harmony® GT XP, Pursuit, Roast, Poast 
Plus®, Raptor, Resource®, Select, Scepter®, and Synchrony® STS®. 

Under certain conditions, the mixture of Reflex with one or more of the above mentioned broadieaf 
herbicides may cause a reduction inactivity of any postemergence grass herbicide in the mixture. 

For sequential applications allow 2-3 days after the application of the grass herbicide before applying 
Reflex or Reflex mixtures. In case Reflex or the Reflex mixture is applied first, apply the grass herbi- 
cide when the grass weeds begin to develop new leaves (generally around 7 daysX 

NOTE: 

• Tank-mix applications can result in increases in crop injury as compared to either product used 
abne. 

* Do not exceed 1 fi, oz, of Butyrac per acre in mixture with Reflex. 

• Do not exceed 0,25 oz./A of Synchrony STS herbicide in the tank with labeled rates of Reflex on non- 
ST5 varieties. This tank mix can be applied postemergence to any soybean variety for additional 
broadieaf weed control. Refer to the Synchrony ST5 label for more information and crop rotation 
restrictions. 

* Always read and foHow the recommendations, restrictions and limitations for ail products whether 
used alone, sequentially or in a tank mix, The most restrictive labeling of any product used applies. 

Roundup Ready® Soybean Tank Mixes 

Reffex at 6-12 oz,/A, can be tank mixed with glyphosate products {such as Touchdown or Roundup) 
that are labeled for Roundup Ready Soybeans for improved postemergence control of many weeds 
such as morningglory spp., hemp sesbania, waterhemp, and black nightshade which are known to 
have tolerance to glyphosate, but are susceptible to Reflex. 

FOLLOW THE RECOMMENDATIONS ON THE GLYPHOSATE PRODUCT LABEL FOR THE USE OF SPRAY 
ADDITIVES IN THIS TANK MIX, 

Do not allow this tank mix to move off target as contact by even minute quantities can cause severe 
damage or death to any non-target vegetation, 

NOTE: Postemergence application of this tank mix on soybean varieties which do not contain the 
Roundup Ready gene will result in severe crop injury or death of the soybean crop. Always read and 
follow the recommendations, restrictions and limitations for all products used. The most restrictive 
labeling of any product applies. 



SPRAY DRIFT MANAGEMENT 

AVOIDING SPRAY DRIFT AT THE APPLICATION SITE IS THE RESPONSIBILITY OF THE APPLICATOR. The 
interaction of many equipment and weather related factors determine the potential for spray 
drift. The applicator and the grower are responsible for considering all these factors when making 
decisions. 

The following drift management requirements must be followed to avoid off-target drift movement 
from aerial applications to agricultural field crops, These requirements do not apply to forestry appli- 
cations, public health uses or to applications using dry formulations. 

1. The distance of the outer most nozzles on the boom must not exceed 3 /4 the length of the 
wingspan or rotor. 

2. Nozzles must always point backward parallel with the air stream and never be pointed downwards 
more than 45 degrees. 

Where states have more stringent regulations, they should be observed. 

The appNcator should be familiar with and take into account the information covered in the Aerial 
Drift Reduction Advisory Information, 
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Aerial Drift Reduction Advisory information 
IMPORTANCE OF DROPLET SIZE 

The most effective way to reduce drift potential is to apply large droplets- The best drift management 
strategy is to apply the largest droplets that provide sufficient coverage and control Applying larger 
droplets reduces drift potential, but will not prevent drift if applications are made improperly, or 
under unfavorable environmental conditions {See Wind, Temperature and Humidity, and Temperature 
Inversion sections of this label)* 

CONTROLLING DROPLET SIZE 

■ volume » Use high flow rate nozzles to apply the highest practical spray volume. Nozzles with higher 
rated flows produce larger droplets. 

• Pressure - Use the lower spray pressures recommended for the nozzle. Higher pressure reduces 
dropfet size and does not improve canopy penetration. When higher flow rates are needed, use 
higher flow rate nozzles instead of increasing pressure. 

* Number of nozzles - Use the minimum number of nozzles that provide uniform coverage. 

• Nozzle Orientation - Orienting nozzles so that the spray is released backwards, paraHei to the 
airstream will produce larger droplets than other orientations. Significant deflection from hori- 
zontal wlli reduce droplet size and increase drift potential. 

* Nozzle Type - Use a nozzle type that is designed for the intended application. With most nozzle 
types, narrower spray angles produce \arget droplets, Consider using low-drift nozzles. Solid stream 
nozzles oriented straight back produce larger dropiets than other nozzle types, 

BOOM LENGTH 

For some use patterns, reducing the effective boom length to less than V4 of the wingspan or rotor 
length may further reduce drift without reducing swath width. 

APPLICATION HEIGHT 

Applications should not be made at a height greater than 10 feet above the top of the target plants 
unless a greater height is required for aircraft safety. Making applications at the lowest height that is 
safe reduces exposure of droplets to evaporation and wind. 

SWATH ADJUSTMENT 

When applications are made with a crosswind, the swath will be displaced downwind. Therefore, on 
the up and downwind edges of the field, the applicator must compensate for this displacement by 
adjusting the path of the aircraft upwind. Swath adjustment distance should increase with increasing 
drift potential (higher wind, smaller drops, etc)* 

WIND 

Drift potential is lowest between wind speeds of 2-10 mph. However, many factors, including droplet 
size and equipment type determine drift potential at any given speed. Application should be avoided 
below 2 mph due to variable wind direction and high inversion potential, NOTE; Local terrain can 
influence wind patterns. Every applicator should be familiar with local wind patterns and how they 
affect spray drift. 

TEMPERATURE AND HUMIDITY 

When making applications in low relative humidity, set up equipment to produce larger droplets to 
compensate for evaporation. Droplet evaporation is most severe when conditions are both hot and dry, 

TEMPERATURE INVERSIONS 

Applications should not occur during a temperature inversion because drift potential is high. 
Temperature inversions restrict vertical air mixing, which causes smaH suspended droplets to remain 
in a concentrated cloud. This cloud can move in unpredictable directions due to the light variable 
winds common during inversions. Temperature inversions are characterized by increasing tempera- 
tures with altitude and are common on nights with limited cloud cover and light to no wind. They 
begin to form as the sun sets and often continue into the morning. Their presence can be indicated 
by ground fog; however, if fog is not present, inversions can also be identified by the movement of 
smoke from a ground source or an aircraft smoke generator. Smoke that layers and moves laterally in 
a concentrated cloud (under low wind conditions) indicates an inversion, while smoke that moves 
upward and rapidly dissipates indicates good vertical air mixing. 

SENSITIVE AREAS 

The pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g. 
residential areas, bodies of water, known habitat for threatened or endangered species, nontarget 
crops) is minima! {e.g. when wind is blowing away from the sensitive areas). 
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APPENDIX 



Scientific names are listed for those weeds referred to in the Reflex label. 



COMMON NAME 


SCIENTIFIC NAME 


Amaranth, Palmer 


Amaranthus palmeri 


Amaranth, Spiny 


Amaranthus spinosus 


Anoda, Spurred 


Anoda cristata 


Balloonvme 


Cardiospermum haficacabum 


Barnyardgrass 


Echinochloa crus-galii 


Bindweed, Field 


Convolvulus arvensis 


Bindweed, Hedge 


Cafystegla septum 


Broadleaf Signafgrass 


Brachiaria platyphylla 


Carpetweed 


Mollugo vertitiilata 


Citron (WHd Watermelon) 


Gtrulfus vulgaris 


Cocklebur, Common 


Xanthlum strurnarium 


Copperieaf, Hophornbeam 


Acalypha ostryifolia 


Copperieaf, Virginia 


Acalypha wrginica 


Crabgrass 


Digitaria spp. 


Crotalaria, Showy 


Crotalaria spectabiils 


Croton, Tropic 


Croton giandufosus 


Cucumber, Volunteer 


Cucumis sativas 


Eclipta 


Ecflpta prostrata 


Foxtail, Giant 


Setaria faberi 


Foxtail, Green 


Setaria vlridis 


Foxtail, Yellow 


Setaria giauca 


Goosegrass 


Eleusine indica 


Groundcherry, Cutleaf 


Physaiis angulata 


Hemp 


Cannabis sativa 


Horsenettle 


Solanum carofinense 


Jimsonweed 


Datura stramonium 


Johnsongrass, SeedNng 


Sorghum hafepense 


Ladysthumb 


Polygonum perskaria 


Lambsquarters, Common 


Chenopodium afbum 


Mexican weed 


Caperonia castanh'folta 


Milkweed, Climbing 


Sarcostemma cyanchoides 


Milkweed, Honeyvrne 


Ampeiamus afbidus 


Morningglory, Cypressvine 


Ipomoea quamodit 


Entireleaf 


Ipomoea hederacea var. integriuscuia 


ivyleaf 


fpomoea hederacea var. hederacea 


Purple Moonfiower 


Ipomoea turbinata 


Red (Scarlet) 


tpomoea coccinea 


Smailf lower 


Jacquernontia tamnifolia 


Pitted (Small white) 


Ipomoea facunosa 


Tali (Common) 


Ipomoea purpurea 


Paimleaf (Willowleaf) 


fpomoea wrightii 


Mustard, Wild 


Brassies kaber 


Nightshade, Black 


Solanum nigrum 


Nutsedge, Yeilow 


Cyperus esculentus 


Panicum, Fall 


Panicum dichotomifforum 


Panicum, Texas 


Panicum texanum 
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COMMON NAME 


SCIENTIFIC NAME 


Pigweed, Redroot 


Amaranthus retrofiexus 


Pigweed, Smooth 


Amaranthus hybridus 


Poinsettia, Wild 


Euphorbia heterophyila 


Purslane, Common 


Portulaca oferacea 


Pusley, Rorida 


Rkhardia scabra 


Ragweed, Common 


Ambrosia artemisii folia 


Ragweed, Giant 


Ambrosia tnfida 


Redweed 


Meiochia corchorifofia 


Sesbania, Hemp 


Sesbania exaltata 


Sicklepod 


Cassia obtusifoita 


Sida, Prickly 


Sida spinosa 


Srnartweed, Pennsylvania 


Polygonum pennsylvanicum 


Smellmelon 


Cucumis meio 


Spurge, Prostrate 


Euphorbia humtstrata 


Spurge, Spotted 


Euphorbia macufata 


Starbur, Bristly 


Acanthospermum hispidum 


Sunffower, Common 


Hefianthus annuus 


Trumpetcreeper 


Campsis redicans 


Velvetleaf 


Abutilon theophrasti 


Venice MaHow 


Hibiscus trionum 


Waterhemp, Common 


Amaranthus rudis 


Waterhernp, Tall 


Amaranthus tuberculatos 


Witchweed 


Striga asiatica 


Yellow Rocket 


Barbarea vuigans 
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Do not contaminate water, food or feed by storage or disposal. 
Prohibitions 

Open dumping is prohibited. Do not reuse empty container. 
Pesticide Storage 

Store above 32*F in original containers only, jf product freezes, return to room temperature and 
agitate to reconstitute. Keep container closed when not in use. Do not store near food or feed. In case 
of spill or leak on floor or paved surfaces, soak up with sand, earth or synthetic absorbent. Remove to 
chemical waste area, 

Pesticide Disposal 

Pesticide wastes are acutely hazardous, improper disposal of excess pesticide, spray mixture or rinsate 
Is a violation of federal law. If these wastes cannot be disposed of by use according to label instruc- 
tions, contact your State Pesticide or Environmental Control Agency or the Hazardous Waste 
Representative at the nearest EPA Regional Office for guidance, 

CONTAINER DISPOSAL 

Metal Containers: Triple rinse {or equivalent); then offer for recycling or reconditioning, or puncture 
and dispose of in a sanitary landfill or by other procedures approved by state and local authorities, 

Plastic Containers: Triple rinse (or equivalent); then offer for recycling or reconditioning, or puncture 
and dispose of in a sanitary landfiH, by incineration or, if avowed by state and local authorities, by 
burning, If burned, stay out of smoke, 
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Bulk and Mini-Bulk Containers 

Container Djsposaf: When the container is empty, replace the cap and sea! a\\ openings that have been 
opened during use; and return the container to the point of purchase, or to a designated location 
named at the time of purchase of the product. This container must only be refilled with this pesticide 
product, DO NOT REUSE THE CONTAINER FOR ANY OTHER PURPOSE. Prior to refilling, inspect care- 
fully for damage such as cracks, punctures, abrasions, worn-out threads and closure devices. Check for 
leaks after refilling and before transporting. Do not transport If this container is damaged or leaking. 
If the container is damaged, leaking or obsolete, contact Syngenta at 1-800-888-8372. if not returned 
to the point of purchase or to a designated location, triple rinse emptied container and offer for 
recycling. Disposal of this container must be in compliance with state and local regulations. 

Container Precautions: Before refilling, inspect thoroughly for damage, such as cracks, punctures, 
bulges, dents, abrasions and damaged or worn threads on closure devices. 

REFILL ONLY WITH REFLEX- The contents of this container cannot be completely removed by cleaning. 
Refilling with materials other than Reflex will result in contamination and may weaken container. 

After fitting and before transporting, check for leaks. 

Do not refNl or transport damaged or leaking container. 

CONTAINER IS NOT SAFE FOR FOOD, FEED OR DRINKING WATER, 

Caparol®, Dual MAGNUM®, Envoke®, Fusilade®, Fusion®, Gramoxone®, Reflex®, Sequence®, 
Suprend®, Touchdown®, Zorial®, the Syngenta logo and the CP FRAME j ] trademarks of a 
Syngenta Company, I— ^ 

Assure II®, Classic®, Harmony®, Layby™ Pro, Staple®, and Synchrony® STS® trademarks of 
E, L du Pont de Nemours & Co., Inc. 

Basagran®, Frontier®, Poast®, Poast Plus®, Prowl®, Pursuit®, Raptor®, Scepter® trademarks of 
BASF Ag Products. 

Butyrac® trademark of Albaugh Inc. 

Resource® and Select® trademarks of Agricultural Products, 

Roundup Ready® and Roundup® trademarks of Monsanto Company 

FirstRate®, Glyphomax™, and Sonaian® trademarks of Dow AgroSciences, 

Cotoran®, Direx® and Karmex® trademarks of Griffin LLC 

DSMA and MSMA trademarks of Helena Chemical Company, 

Eptam® trademark of Gowan Company. 

Treflan® trademark of UAP ~ Loveland Products, Inc. 

®20Q7 Syngenta 

For non-emergency (e,g. r current product information) call 
Syngenta Crop Protection at T -800-334-9481 

Manufactured for: 
Syngenta Crop Protection, Inc. 
Greensboro, North Carolina 27409 
www, svnaenfa-us.com 

SCP993A-L1C0207 
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Herbicide 

For Control of Weeds in Cotton, Dry 
Beans, Snap Beans and Soybeans 

Active Ingredient: 
Sodium salt of f omesafen 
S- |2*chloro^(trifluoromethyl) 
ph en oxy]-N -{methyls u If onyl)-2- 

nitr obfinzarni^g T 32,8%* 

Other Ingredients: 77.2% 

Total: 100.0% 
*Equivalent to 21 J% fomesafen or 2 pounds 
fomesafen active ingredient per gallon. 
See additional precautionary statements and 
directions for use inside booklet 



AGRICULTURAL USE REQUIREMENTS 

Use this product only in accordance with Its 
labeling and with the Worker Protection 
Standard, 40 CFR part 170. Refer to supple- 
mental labeling under k Agricultural Use 
Requirements" in the Directions for Use sec- 
tion for Information a bout this standard. 

EPA Reg. No. 100-993 EPA Est. No. 100-NE-001 
FIRST AID 

If In eyes: Hotd eye open and rinse slowly and 
gei>t)y with water for 15-20 minutes- Remove 
contact lenses, if present, after the first 5 min- 
utes, then continue rinsircg. Call a Poison Control 
Center or doctor for treatment advice, 
If swallowed; Call a Poison Control Center or 
doctor immediately for treatment advice. Have 
person sip a glass of water if able to swalbw. Do 
not induce vomiting unless told to by 3 Poison 
Control Center or doctor. Do not give anything 
by mouth to an unconscious person. 
If on skin or clothing: Take off corvta minated 
clothing. Rinse skin immediately with plenty of 
water for 15-20 minutes. Call a Poison Control 
Center or doctor for treatment advice, 
ff Inhaled: Move person to fresh air. If person is 
not breathing, call 911 or an ambulance, then 
give artificial respiration, preferably mouth-to- 
mouth, if possible, Ceil a Poison Control Center 
or doctor for further treatment advice, 
NOTE TO PHYSICIAN; Probable mucosal damage 
may contraindicate the use of gastric lavage. 
Have the product container or label with you 
when calling a poison control center or doctor or 
going for treatment. 

HOTLJNE NUMBER: For 24 Hour Medical 
Emergency Assistance (Human or Animal) Or 
Chemical Ernergehcy Assistance {Spilt, Leak, Ere 
or Accident) Call 1»aG0-S8a-8372. 

2.5 gallons 

Net Contents 



KEEP OUT OF REACH 
OF CHILDREN. 

DANGER-PELIGRO 

SI usted no entiende Ja etiqueta, busque a 
alguien para que se la expfique a usted $n 
detalle, Of you do not understand the label, 
find someone to explain it to you in detail.) 

Precautionary Statements 

Hazards to Hum 3ns and Domestic Animals 
CORROSIVE, CAUSES iRREVERSt&LE EYE 
DAMAGE. DUE TO CORROSIVE" NATURE, 
MAV BE HARMFUL OR FATAL IF SWAL- 
LOWED, HARMFUL IF INHALED OR 
ABSORBED THROUGH SKIN, Do not get in 
eyes, on skin or on clothing. Avoid breath- 
ing Vapors or spray mist. 

Personal Protective Equipment (PPE) 
Applicators and other handlers must wean 

* Long-sleeved shirt and king pants 

* Chemical- resistant gloves such as barrier 
laminate or viton 

* Shoes plus socks 

* Protective eyewear 

Discard clothing and other absorbent mate- 
rials that have been drenched or heavily 
contaminated with this product's concern 
trate. Do not reuse them. Follow manufac- 
turer's instructions for cleaning/maintaining 
PPE. If no such instructions for wsshables, 
use detergent and hot water. Keep and 
wash PPE separately from other laundry, 
When handlers use closed systems, 
endosed cabs, or aircraft in a manner that 
meets the requirements listed in the 
Worker Protection Standard (WPS) for agri- 
cultural pesticides (40 CFR 170,240(dH4-6)L 
the handler PPE requirements may be 
reduced or modified as specified in the 
WPS. 

User Safety Recommendations 
Users should: 

* Wash hands before eating, drinking, 
chewing gum, using tobacco or using 
the toilet 

* Remove doth teg Immediately if pesti- 
cide gets inside. Then wash thoroughly 
and put on clean clothing. 

* Remove PPE immediately after han- 
dling this product. Wash the outside of 
gloves before removing. As soon as 
possible, wash thoroughly and change 
into clean clothing. 



Environmental Hazards 

Do not apply directly to water, or to areas 
where surface water is present, or to inter- 
tidai areas below the mean high water 
mark, Do not contaminate water when 
disposing of equipment washwaters. Do 
not apply when weather conditions favor 
drift from target area. 
This chemical is known to leach through 
soil into groundwater under certain condi- 
tions as a result of labe^ use. Use of this 
chemical in areas where soils are perme- 
able, partkufarly where the water table is 
shallow, may result In groundwater conta- 
mination, 

Storage and Disposal 

Do not contaminate water, food or feed by 

storage or disposal 

Prohibitions 

Open dumping is prohibited. Do not reuse 
empty container. 

Pesticide Storage 

Store above 32'F in original containers 
only, if product freezes, return to room 
temperature and agitate to reconstitute. 
Keep container closed when not in use. Do 
not store near food or feed, In case of spill 
or leak on floor or paved surfaces, soak up 
with sand, earth or synthetic absorbent. 
Remove to chemical waste area. 

Pesticide Disposal 

Pesticide wastes are acutely hazardous. 
Improper disposal of excess pesticide, spray 
mixture or rsmate is a violation of federal 
law. if these wastes cannot be disposed of 
by use according to label Instructions, con- 
tact your State Pesticide or Environmental 
Control Agency or the Hazardous Waste 
Representative at the nearest EPA Regional 
Office for guidance. 
Container Disposal 

Triple rinse {or equivalent); then offer for 
recycling or reconditioning, or puncture 
and dispose of in a sanitary landffi, by 
incineration or, if allowed by state and local 
authorities, by burning, H burned, stay out 
of smoke. 
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1,132 DECLARATION 



MS AF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, V A 22313-1450 
Dear Sir: 

L !, Johnnie Roberts am a citizen of the United States of America and hereby 
declare and say as follows: 

2 T I am one of the inventors of the above referenced application, I am employed by Helena 
Chemical Company as a Manager of the Product Development Laboratory in Memphis, 
Tennessee. A copy of my most recent Curriculum Vitae is attached as Appendix A. In 
view of the above qualifications, I consider myself an expert in the field of agricultural 
compositions. 

3. I have read and reviewed U,S. application Serial No. 09/916,61 1 (** *<51 1 application") 

including the examples, 
4 I have read U.S. Patent No, 5,558,806 issued to Policello ("Policello"), 

5, I have had the following experiments conducted under my supervision, 

6, I have had Examples 1-3 of the specification remade to determine the pH value of the 
examples: 

mm 1 
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7. Example 1; 
15% 2,4~D acid, 

85% CI 1 alcohol (3EO) ethoxylate, 

8. Example 1 has a pH of 2.7 when mixed with deionized water at 1.0% v/v. 

9. Example 2: 

10% dicamba acid 

85% Nonyiphenol (6EO) ethoxylate 

1 0. Example 2 has a pH of 2.4 when? mixed with deionized water at 1 ,0% v/v. 

1L Example 3: 

10% MCPA acid 
90%PluronicL31 

12. Example 3 has a pH of 2S when mixed with deionized water at 1 .0% v/v. 

13. In the '61 1 compositions, the polyalkyleneoxide polysiloxane surfactants disclosed by 
Poiiceilo would not be stable at a low pH> 

14. Further evidence is shown in the article scanned from ASTM Publication STP 1234 (see 
Appendix B), In this article by Poiiceilo et.aL, the inventor himself acknowledges the 
pH sensitivity of previously known polyalkyleneoxide polysiloxane surfactants, 

15. None of the examples from the Poiiceilo patent contained any amount of any herbicide. 

16. The Poiiceilo patent is centered on synergistic combinations of non-silicone surfactants 
combined with silicone surfactants. Poiiceilo measures such synergy by determining the 
spread diameter on transparencies (polyester film). However, the silicone surfactant is 
unstable in the acidic conditions required by formulating chlorinated carboxylic acid 
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herbicides in the acidic form. For these reasons, the exemplary art that I elected to use 
for the testing was; 

17. Silicone containing example 4 

Ingredients % by weight 

2,4-D acid (in the acid form) 20.0% 
Silwet L~77 80.0% 

1 8. Sii wet L-77 is .identified as Silicone ! in Column 10 of the Policello patent. 

19. I believe that Policello probably intended his surfactant compositions to be combined 
with the normal formulations of the herbicides available at the time of his application. 
Policello lists Fomasafen in column 8, line 38, but his Example 5, in which Policello 
uses his- claimed invention- as an adjuvant with REFLEX®, which is actually the sodium 
salt of Fomasafen, At the time of Policello's invention, the commercial forms of 2 t 4-D 
were either amine salts or ester formulations, Because the amine salt form h water 
soluble, I selected the following comparative example: 

20. Silicone containing example 5 

Ingredients % by weight 

Dimethylamine salt 20.0% 

of2,4-D 
Silwet L-77 80.0% 

21. I had prepared these formulations and then let the samples stand a room, temperature for 
4 days, After 4 days, the following solutions were prepared: 

Solution A 0. 10% of Silicone containing example 4 in 99.9% water 
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Solution B 0,10% of Silicone containing example 5 in 99.9% water 

Solution C 0,08% of Silwet L-77 in 99.92% water (Chosen to provide 
equivalent amounts of the pure silicone surfactant as the 
formulated examples used in solutions A and B) 

22. I then measured the spread diameters of 10 microliter droplets after 30 seconds 
(Poiicello column 1 1, line 34), on polyester film. The results are shown below: 
Solution ID Spread. di ameter of a 10 microliter droplet 

Solution A 26 mm 

Solution B 40 mm 

Solution C 40 mm 

23k The loss of spread ability as compared with the pure silicone surfactant (Solution C) 
eve.ii after only 4 days is evident in Solution A, which contains the Poiicello silicone 
surfactant and 2 7 4-D in the acid form. Solution B, which contains the dimethylamine salt 
form of 2,4-D and Policello's silicone surfactant does not show any loss of spreading 
ability. 

24. Therefore" the acid herbicide would not be able to fully dissolve in the silicone surfactant 
according to Poiicello, without significant degradation of the silicone surfactant, 

25, I believe that this clearly demonstrates feat the silicone surfactants of the Poiicello 
patent are unsuitable for use as the solubolizing surfactant of l 6 1 1 invention. 



I hereby declare that all statements made herein of my own knowledge are true and thai 
all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable hy fine or imprisonment, or both, under Section 1001 of Title 18 
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of the ynited States Code and that such willful false statements may jeopardize the 
validity of the application or any patent issued thereon. 



Date 




Johnnie Roberts 
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Curriculum Vitae 



Johnnie Roberts 
May 13, 2008 

Current job title with Helena Chemical Company: Director of Product 

Development and Technical 
Services 



Education: Bachelor of Arts Degree with a Major in Chemistry - University of 

Tennessee - Martin 

Job experience: 32 years experience in the formulation and development of 
Pesticide and Spray Adjuvant Products 

Professional certification: Certified Crop Consultant: (CCA) 2000 - 20005 

Publications: Co-Author of 10 Scientific papers dealing with the formulation 

and/or application of pesticides and spray adjuvants 

Associations: Chairman of the Chemical Producers and Distributors Association 

(CPDA) Adjuvants Certification Sub-committee (1995-2003) 

Member Chemical Producers and Distributors Association (CPDA) 
Adjuvants and Inerts Committee (AIC) (1995 - present) 



Inventor of Record for the following patents: 
NO. Tltle 

6,831,038 Agricultural formulation 

6,541,424 Manufactu re and use of a herbicide formulation 

RE37,3 13 Homogeneous, essentially nonaque ous adj uvant compositions with buffering 
capability 

6232272 Manufacture and use of herbicide chlorinated phenoxv formulation 
5,906,961 Alkanolamide spreader-sticker surfactant combination 
5,877 J 12 Agricultu ral formulation 

5,741,502 Homogeneous, essentially nonaqueous adjuvant compositions with buffering 
capability 

5,725,630 Dry granular fertilizer blend and a method of fer tilizing plants 
5,580,567 Homogeneous, essentially nonaqueous adjuvant compositions with buffering; 
capability 



5,393,791 Homogeneous, essentially nonaqueous adjuvant c ompositions with buffering 
capability 

5,234.919 Water soluble, highly, active dimethoat e formulations in an alcohol/ester 
solvent system 

5J78J95 Homogeneous, essentially nonaqueous adjuvant compositions with buffering 
capability 
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ABSTRACT 



A water-base agrochemical composition containing a 
polyether-modififid organopolysiloxane compound as a 
spreader is proposed to improve spreadabillty of the agri- 
cultural chemical compound over plants. The polyether- 
modifted organopolysiloxane compound is characterized by 
a specific weight fraction of the polyoxyethylene units and 
a specific molecular weight of the compound so as to exhibit 
high and stable surface activity in an aqueous solution over 
a wide range of the pH value. 

3 Claims, No Drawings 
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WATER-BASE AGROCHEMICAL other hand. Accordingly, it is usually important that the 

COMPOSITION CONTAINING POLYETHER- spreader-formulated water-base agrochemical composition 

MODIFIED SILICONE is prepared by admixing the silicone compound, immedi- 

ately before use of the composition in the fields, to a master 
BACKGROUND OF THE INVENTION 5 composition or that the pH value of the spreader-formulated 

™, . 1 water-base composition is kept at or around neutrality by 

The present invention relates to a novel water-base agro- * ft suilable bu ^ t ^ Mion 

chemical composition containing a unique polyether- It is somslimcs the case, however, that a spreader- 
modified silicone compound. More particularly, the inven- formulated water-base agrochemical composition can not 
lion relates to a water-base agrochemical composition always be actually employed just after preparation by the 
containing a unique polyether-modified silicone compound 10 admixture of the silicone compound, for example, due to a 
as a spreader agent for the agricultural chemical compound sudden change in the weather for raining necessitating 
as the effective ingredient in the composition and suitable for postponing of actual application of the ready-prepared corn- 
spraying over agricultural fields, of which the polyether- position which must be replaced with a new preparation 
modified silicone or organopolysiloxane compound is when the weather is recovered. The use of a buffer solution 
capable of exhibiting high surface activity in an aqueous 35 to ensure neutrality of the water-base composition is also not 
medium with good stability over a wide range of the pH free from a serious disadvantage because the agricultural 
value of the water-base agrochemical composition. chemical compound as the effective ingredient of the water- 
It is a very common practice that water-base agrochemical J* 8 * imposition is necessarily limited to those compounds 
composiuonsmthefor^ofanaqueoussolutionoremulsion , n h*vmg stabihty a neutrality smce even weak acidity or 
a* j i i . , " - , _ . , , 20 weak alkalinity of the water-base composition is detrimental 
apphed to the plante m the agricultural fields and orchards mst stabm > of [he ound , 

are almost always formulated with a spreader or tacker m 

order to improve spreadability of the agrochemical cornpo- SUMMARY OF THE INVENTION 

sition with good uniformity over the plants so as to ensure The present invention accordingly has an object, in view 

high herbicidal, insecticidal and pesticidal effects, 2S of the above described problems and disadvautages relative 

The spreader agents conventionally formulated in a water- l ° &e conventional water-base agrochemical compositions 

base agrochemical composition are each a surface active containing a surface active agent as a spreader, to provide a 

agent by which the water-base composition is imparted with novel spreader-containing water-base agrochemical compo- 

a decreased surface tension so as to promote uniform sition m which the effectiveness of the spreader agent can be 

adherence of the agricultural chemical to the body of the 30 » te "" d ™ th f abl1 ^ ° ver * lon & P eriod of ^irrespective 

plants within a short time. Various types of surface active 3 ° ^ P vahie of the water ' base composition m a wide 

agents are heretofore proposed and employed as an agro- ra ^ e " t , . . , . > , 

chemical spreader including polyoxyethylene alkyl ethers, ^ the spreader^containing water-base agrochemical 

polyoxyethylene alkylphenyl ethers and polyoxyethylene ^d°^S^ coT rles P °* * * 

higher fatty acid esters. « " * WEn P^ s ' t 

™ , « (a) water as a solvent or dispersion medium; 

Besides the above mentioned polyoxyethylene-based sur- (b) a cbemical ound We of exhibiting activity as 

face active : agents, sihcone-based surface active agents are an &glialMlAl chemica) in m effective amount as 

bgbbghted in recent years as 3D agrochemical spreader dissolved or dispersed in water as the component (a); 

agent tor water-base agrochemical compositions in respect am ] 

of their high surface activity and low toxicity -against human 40 (c) a ^1^^^ organopolysiloxane compound 
body.For e xample,JapanesePate n tKoka 1 6 ; -55642proposes presented by the general formula 
a smcone-based spreader agent for a water-base agrochemi- 
cal composition which is an organotrisiloxane compound R ^^ 2 _<)^^ iR i 2 _^ 

expressed by the general formula R 3 , "* " ([) 

(M^jSi — o — ) 2 SiMe — 1 — c^Hs — o — ( — o^u^ — o — ) p — RX 4S * n which the subscript m is a positive integer not exceeding 

10 and the subscript n is 0 or a positive integer not exceeding 
in which Me is a methyl group, R is a hydrogen atom or a 10 with the proviso £hat m+n is at !east 2f R 1 is an alkyl 
methyl group and the subscript p is a positive integer of 6 to group having x t0 5 carbon atotr)S or a pheny] group ^ R z fe 

a polyoxyalkylene-substituted alkyl group of the general 

The applicability of the above defined polyoxyethylene- 50 formula _cjH to ~~0-~ (C 2 H 4 0 WC 3 H & 0)^R 4 > R 4 
modified organotrisiloxane compound as an agrochemical being a hydrogen atom, an alkyl group having 1 to 5 carbon 
spreader agent, however, is very limited because an aqueous atoias or m acetyl ^ on ^ the subscr jpt x being a positive 
solution of the compound exhibits surface activity only img&r of 2 , 3 or 4, the subscript y being a positive integer 
when the aqueous solution has a pH at or in the vicinity of of 5 to 15 and the sxlbscri p t z being 0 or a positive integer 

neutrality and the surface activity of the aqueous solution 55 not exceeding 10, and R 3 is R a or R 2 with the proviso that, 
thereof is decreased or lost when the solution is acidic or when the subscript n is D , a! ieasl one of £he two R * groups 
alkaline as is reported in Pesticidal Science, volume 38 in a mo i eC ule is R 2 , of which the molecular weight does not 
(1993), pages 103-122. When the aqueous solution of the exceed 2000 and the weigbt fraction of the polyoxyethylene 
silicone compound has a pH value lower than 5 or higher unils of the forraula ^c a H 4 0) y -~ is in the range from 30% 

than 9, for example, the surface activity of the aqueous 60 to 60% by weight as dissolved in water as the component (a) 
solution is lost within only 24 hours of standing at room in ao amount in the range from 0 005 l0 30% by weighl 
temperature. Reportedly, the mechanism for this surface bascd on the tolal amount of the waler „ base composition, 
activity degradation is presumably that a siloxane- 

rearrangement disproportionation reaction takes place in the DETAILED DESCRIPTION OF THE 

molecules of the trisiloxane compound resulting in the 65 PREFERRED EMBODIMENTS 

formation of hexamethyl disiloxane on one hand and a As is described above, the water-base agrochemical com- 
diorganopolysiloxane of a larger molecular weight on the position as the object of the present invention, which has 



US 6300,283 Bl 



10 



15 



20 



25 



30 



been completed as a result of the inventor's extensive 
investigations to accomplish the above described object of 
the invention, comprises, as a uniform blend, (a) water as a 
medium, (b) an effective amount of an agricultural chemical 
compound as an effective ingredient dissolved or dispersed 
in water and (c) a limited amount of a polyether-modified 
organopolysiloxane compound having a structure repre- 
sented by the general formula (I) defined above. This unique 
formulation of the water-base agrochemical composition has 
been established on the base of the unexpected discovery by 
the inventor that a silicone compound can be an excellent 
spreader in a water-base agrochemical composition as 
desired when and only when the silicone compound has a 
molecular structure defined by the general formula (I), 

The polyether-modified silicone compound as the com- 
ponent (c), which is the most characteristic ingredient in the 
inventive water-base agrochemical composition, is an orga- 
nopolysiloxane represented by the general formula (I) and 
has a molecular weight not exceeding 2000, When the 
molecular weight thereof exceeds 2000, the organo- 
polysiloxane compound is inferior as a surface active agent 
to serve as a spreader agenl in a water-base agrochemical 
composition, Further, it is essential that the weight fraction 
of the polyoxyelhylene mats of the formula — (G^H^O)^ — 
in the molecules is in the range from 30 to 60%. When this 
weight fraction is too small, the organopolysiloxane com- 
pound is less soluble in an aqueous medium not to work as 
a good surface active agent while, when the weight fraction 
is too large, a decrease is caused also in the surface activity 
of the organopolysiloxane compound. 

The group denoted by R 1 in the general formula (I) is a 
phenyl group or an alkyl group having 1 to 5 carbon atoms 
exemplified by methyl, ethyl, propyl, butyl and pentyl 
groups of which methyl group is preferable. The group 
denoted by in the general formula (I) is a 35 
polyoxyalkylene -substituted alkyl group of the formula 
— (C 2 H 4 0) v™ (C 3 H e O) ™R\ in which R 4 is a hydrogen 
atom, an alkyl group of 1 to 5 carbon atoms or an acetyl 
group and each of the subscripts x, y and z has a value 
specified above. The group denoted by R 3 in the general 
formula (I) is either R a or with the proviso that, when the 
subscript n in the general formula (I) is 0, at least one of the 
two R 3 groups at the molecular chain terminals of the 
organopolysiloxane molecule is the polyoxyalkylene - 
substituted alkyl group denoted by R 2 , This proviso means 
that the organopolysiloxane compound always has at least 
one polyoxyalkylene-substituted alkyl group R 2 in a mol- 
ecule as bonded to the silicon atom either at a molecular 
chain end or at an intermediate position. 

The subscript m in the general formula (1) is a positive 
integer not exceeding 10. When the value of the subscript m 
is equal to 0, the organopolysiloxane compound is more 
liable to be influenced by the changes in the pH value of the 
aqueous medium to lose stability in an acidic or alkaline 
medium while, when the value of m is too large, the 
organopolysiloxane compound suffers a decrease in the 
surface activity because of the poor hydrophilicity of the 
compound, The subscript n in the general formula (I) is 0 or 
a positive integer not exceeding 10. When the value of n is 
too large, the organopolysiloxane compound has an unduly 
large molecular weight to suffer a decrease in the surface 
activity. 

Although the general formula (I) given above represents 
an organopolysiloxane molecule having a straightly linear 
polysiloxane main chain structure, a small amount of 
branching in the molecular structure has no particular 
adverse influences on the performance of the organopolysi- 
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loxane compound as a spreader agen* in a water-base 
agrochemical composition. 

An example of the polyether-modified silicone com- 
pounds represented by the general formula (I) and preferable 
as a spreader agent in a water-base agrochemical composi- 
tion includes those having a molecular weight not exceeding 
1500 and represented by the general formula 

Me^Si— CM-^SiMe^— O— {-^SiMeR 2 — O— ) n —SiM%, (II) 

In which Me is a methyl group and is a polyoxyalkylene- 
substituted alkyl group of the formula — C 3 H 6 — O — 
(C 2 H^0) y — (C 3 H $ 0)^ — R 4 , the subscript z not exceeding 5 
and the other symbols each having the same meaning as 
defined before, of which the weight fraction of the poly- 
oxyelhylene units is in the range from 40 to 55%, li is more 
preferable in the general formula (II) given above that the 
subscript m is a positive integer of 2 to 5 and the subscript 
n is 1, 2 or 3. The polyether-modified silicone compounds of 
this type exhibit and maintain high surface activity in both 
of an acidic and alkaline aqueous media, When the weight 
fraction of the polyoxyelhylene units is smaller than 40%, 
the compound suffers a decrease in the stability in an acidic 
aqueous medium while, when the weight fraction is larger 
than 55%, a decrease of stability is caused in an alkaline 
aqueous medium. 

An example of preferable polyether-modified organopol- 
ysiloxane compounds of a different type includes those 
having a molecular weight not exceeding 1500 and repre- 
sented by the general formula 

O— ) m SiMe^-CjH.CMCaH.O^CjH^O)^, (JIT) 

In which the subscript m is a positive integer of 2 to 6 and 
the subscript z does not exceed 5, the other symbols each 
having the same meaning as defined for the general formula 
(I), of which the weight fraction of the polyoxyelhylene 
units is in the range from 40 to 60%, 

An example of preferable polyether-modified organopol- 
ysiloxane compounds of a still different type includes those 
having a molecular weight not exceeding 1500 and repre- 
sented by the general formula 
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In which R 1 is an alkyl group having 1 to 5 carbon atoms and 
the subscript z does not exceed 5, the other symbols each 
having the same meaning as defined for the general formula 
(I), of which the weight fraction of the polyoxyelhylene 
units is in the range from 40 to 55%, 

An example of preferable polyether-modified organopol- 
ysiloxane compounds of a further different type includes 
those represented by the general formula 

Me, (V) 

In which the subscript m is 2, 3 or 4 and the subscript y is 
a positive integer of 6 to 12, 

The above described various types of the polyether- 
modified organopolysiloxane compounds can be employed 
as a spreader agent in a water-base agrochemical composi- 
tion to 1 exhibit high and stable surface activity regardless of 
the types of the agricultural chemicals and acidity or alka- 
linity of the aqueous medium. In the preparation of a 
water-base agrochemical composition by compounding the 
polyether-modified organopolysiloxane compound, it is 
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optional that the water-base composition under preparation 
is admixed with a defoaming agent such as silicone-based 
defoaming agents as a combination of a silicone oil and a 
fine silica powder with an object to overcome the troubles 
due to foaming. The amount of the spreader compound in the 
Inventive water-base agrochemical composition is in the 
range from 0,005 to 30% by weight or, preferably, from 
0.005 to 1% by weight based on the amount of the compo- 
sition. It Is of course wUhin the scope of the invention that 
a commercial agricultural chemical composition containing 
the silicone compound in a higher concentration is prepared 
in the producer and the commercial product Is diluted with 
water before application of the water-base composition by 
the respective consumers to give the above mentioned 
concentration of the spreader, 

In the following, the present invention is described in 
more detail by way of non-limitative examples by way of a 
description of the performance of the specific polyether- 
modifkd silicone compound as a surface active agent, in 
which the values of the surface tension In aqueous solutions 
are all those obtained by the measurement at 25° C for an 
aqueous solution of a specified concentration of the com- 
pound. As a criterion for the evaluation of the surface active 
agent as a spreader agent in a water-base agrochemical 
composition, it is taken that the surface active agent can be 
used as the spreader agent when the surface tension of an 
aqueous solution thereof determined in the above mentioned 
manner does not exceed 30 mN/m from the practical stand- 
point. 

EXAMPLE 1 

A polyether-modined organopolysiloxane compound 
expressed by the general formula 

In which Me was a methyl group, G is a polyoxyalkylene- 
substituted aEcyl group of the formula — C^U^~-{C z li A 0) y 
— — R, R being a hydrogen atom, y being 10 and 
z being 0, the subscript m was 3 and the subscript n was 1 
in this Example, of which the weight fraction of the poly- 
oxyethylene units was 46. 7%, was dissolved in a concen- 
tration of 0.01% by weight in an aqueous solution having a 
pH of 4.0 or 10,0 as adjusted with an aqueous solution of 
hydrochloric acid of sodium hydroxide, respectively. A 
0.01% by weight aqueous solution of the same silicone 
compound prepared by using deionized water had a surface 
tension, referred to asy* hereinafter, of 255 mN/m at 25° C. 

Each of the acidic and alkaline aqueous solutions of the 
silicone prepared above was kept standing at room tempera- 
ture with periodical measurements of the surface tension 
after 1, 3, 7, 14 and 30 days of standing to give the results 
shown in the unit of mN/m in Tables 2 and 3 for the acidic 
and alkaline solutions, respectively, in which y 3 , y rT y 4 
and y 30 are each the surface tension of the aqueous solution 
after standing of 1„ 3, 7, 14 and 30 days, respectively. The 
"change rate" in % given in the right end column of the 
Tables is a value calculated by the equation; 

Change rate, %^ <r y /f )/^xl00, 

In which y 30 is the surface tension of the solution after 30 
days of standing and y rt is the surface tension of the neutral 
solution of the same surface active agent as prepared. 

EXAMPLES 2 TO 5 AND COMPARATIVE 
EXAMPLES 1 TO 6 

Acidic and alkaline aqueous test solutions were prepared 
in each of these Examples and Comparative Examples in the 



10 



is 



20 



same formulation as in Example 1 except that the polyether- 
modified silicone compound used therein, which was rep- 
resented by the general formula (VI) given in Example I t 
was characterized by the values of the subscripts m, n, y and 
z as well as the group denoted by R„ molecular weight MW 
and the weight fraction of the polyoxy ethylene units EO% 
summarized in Table 1 together with the corresponding 
parameters of the silicone compound used in Example 1. 

The results of the surface tension measurements are 
shown in Tables 2 and 3 for the acidic and alkaline aqueous 
solutions, respectively, together with the values of y„ for a 
neutral solution. The values of the change rate, %, for 
Comparative Examples 1 and 2 in Table 2 were calculated 
by using the same equation excepting for the replacement of 
y 30 with y*. The values of the change rate, %, for Compara- 
tive Examples 1 and 2 in Table 3 were calculated by using 
the same equation excepting for the replacement of y 3Q with 

TABLE 1 







m 


n 


y 


■/.. 


R 


MW 


EO % 




Example 1 


3 


1 


10 


0 


H 


942 


46.7 


25 


Example 2 


3 


1 


10 


3 


CH 3 


3014 


43-4 




Example 3 


3 


2 


10 


0 


H 


3500 


58,7 




Example 4 


3 


1 


6 


0 


CH 3 


780 


33.8 




Example 5 


4 


2 


9 


0 


H 


34S6 


53.3 




Comparative 


0 


2 


6 


0 


CH<, 


558 


47,3 




Example 1 
















30 


Comparative 


0 


2 


6 


0 


CH?, 


954 


55.3 




Example 2 


















Comparative 


10 


5 


10 


0 


CH 3 


3762 


5S.5 




Example 3 


















Comparative 


27 


3 


20 


20 


CRj 


8802 


30.0 




Example 4 
















35 


Comparative 


24 


4 


10 


0 


H 


4170 


42.2 


Example 5 


















Co m p & t a.t l v c 


10 




6 


0 


H 


2048 


38,7 




Bxample 6 
















40 








TABLE 2 
























Change 






Y* 


Yi 


Yu 


Vt 


Vw 


Yao 


rate, % 




Example 1 


25.5 


23,8 


25.9 


25.8 


26.6 


28.G 


+9,8 


45 


Example 2 


25.0 


24.3 


253 


25.0 


25.5 


25.5 


+2.0 




Example 3 


28.9 


29.9 


31.5 


32.3 


31.8 


34.4 


+19.0 




Example 4 


27.8 


27.4 


27.6 


28.6 


28.1 


29.2 


+5.0 




Example 5 


26.7 


26.9 


27 + l 


28.0 


28,7 


29,4 


+10.3 




Comparative 


217 


45.4 










+97.4 




Example 1 
















50 


Comparative 


23.1 


46.2 










+100.0 , 


Example 2 


















Comparative 


29.7 


29.7 


29.7 


30.8 


30.1 


31.1 


+4.7 




Example 3 


















Comparative 


39.8 


35.1 


37.5 


36.9 


35.7 


37.1 


-6.8 




Example 4 


















Comparative 


39.4 


33.7 


37.8 


38.7 


39.4 


38.2 


-3.0 


55 


Example 5 


















Comparative 


29.3 


30.0 


30.6 


30.4 


31.0 


31.6 


+7,8 




Example 6 
















60 








TABLE 3 
























Change 






Yl, 


Y t 


Ys 


Y? 


Yl4 


Yso 


rate, % 


65 


Example 3 


25.5 


24.4 


25.1 


24.9 


26.2 


26.S 


+5.1 


Exampte 2 


2S.0 


23.9 


25.2 


25.0 


21A 


26.4 


+5.6 




Example 3 


28.9 


27.8 


28.4 


23 + 6 


2S.3 


29,2 


+1,0 
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TABLE 3-continued 







Yi 


Yi 


Y? 


Yw 


Yio 


Change 
rate, % 


Example 4 


27.8 


28.9 


29.1 


27.4 


30.2 


31,6 


+13.7 


Example 5 


26.7 


26.3 


27.0 


27.6 


26.0 


2S.8 


+7.9 


Comparative 


21.7 


30.5 


36.2 


42.8 


48.7 




+112.0 


Example 1 
















Comparative 


23.1 


30.S 


38.4 


45.0 


51.1 




+121.0 


Example 2 
















Comparative 


29/7 


28.2 


23.8 


28.8 


30.5 


31.5 


+6.1 


Example 3 
















Comparative 


39. B 


37.2 


37.2 


38.4 


38.2 


39.4 


-1.0 


Example 4 
















Comparative 


39.4 




36,0 


34.9 


39.4 


41.1 


+4.3 


Example 5 
















Comparative 


29.3 


31.4 


32.3 


317 


33.G 


33 + 4 


+14,0 



Example 6 



TABLE 5 



pH 4,0 pH ? 10.0 



5 






Yz 


Ys 


Change 
rate, % 


Y2 


Y5 


Change 
rate, % 




Comparative 


42.8 


52.0 




+21.5 


45,3 


54.3 


+26.9 




Example 7 


















Comparative 


25.6 


51-6 




+101.6 


26.4 


56.7 


+121.5 


10 


Example 8 


















Example 6 


22.4 


24,4 


26,0 


+36,1 


23.0 


24,9 


+13.2 




Example 7 


22,4 


23,4 


23,5 


+4.9 


23.S 


23.6 


+5.4 




Example 8 


23.1 


22.9 


22,$ 


-1.3 


23.2 


23.5 


+1.7 




Example 9 


22.6 


22.9 


23.1 


+2.2 


23,0 


23.1 


+2.2 




Example 30 


27.9 


243 


23.3 


-16,5 


25,6 


24.1 


-13-6 


15 


Example 11 


24,2 


24.4 


25.2 


+4,1 


24.6 


24.8 


+2,5 



EXAMPLES 6 TO XI AND COMPARATIVE 20 
EXAMPLES 7 AND 8 

The experimental procedure in each of these Examples 
and Comparative Examples was about the same as in 
Example 1 except that: 25 

the polyether-modifled silicone compound was repre- 
sented by the general formula 

}^D!4e J ^H ( r-0—(C^O) Jr HC3H 4 0) ir — H» (Vfl) 



EXAMPLES 12 TO 19 AND COMPARATIVE 
EXAMPLE 9 

The experimental procedure io each of these Examples 
and Comparative Example was about the same as in 
Example 1 except that: 

the poly ether-modified silicone compound was repre- 
sented by the general formula 

A 1 — SiMe 2 — O — ( — SiMe a — O — ) p — SiMe^ — C^H^— O™ 



In which the subscripts p, y and z were as shown in 
Table 4 together with the molecular weight MW and the 
weight fraction of the polyoxyethyleoe units EO% in 
the silicone compound; 
the concentration of the silicone compound in the acidic 
and alkaline solutions of pH 4,0 and 10.0, respectively, 
was 0.1% by weight instead of 0,01% by weight; and 
the aqueous silicone solutions were kept standing at 70° 

C, instead of room temperature. 
The results of the surface tension measurements at 25° C. 
are shown in Table 5 for the acidic (pHM.0) and alkaline 
(pEhlQ T 0) solutions giving, together with the values of 
i.e. the initial surface tension of a neutral solution prepared 
with deionized water, y 2 and y s > i.e. the surface tensions of 
the solutions after 2 days and 5 days standing, respectively, 
and the change rate, %, which was calculated by using y 5 
instead of y 30 ^ Example L The change rate, %, for 
Comparative Examples 7 and S in an acidic solution was 
calculated with y 2 instead of y 5 , 



TABLE 4 





P 


y 


z 


MW 


EO % 


Comparative 


0 


6 


0 


778 


67.9 


Example 7 












Comparative 


1 


6 


0 


852 


62.0 


Example S 












Example 6 


2 


6 


0 


926 


57.0 


Example 7 


3 


6 


0 


1000 


52.3 


Example S 


4 


6 


0 


1074 


49.2 


Example 9 


5 


6 


0 


1148 


46.0 


Example 10 


6 


6 


0 


1222 


43.2 


Example 11 


4 


8 


2 


1482 


47,5 



In which the subscripts p ? y and z and the terminal 
3S groups A J and A 2 were as shown in Table 6 together 
with the molecular weight MW and the weight fraction 
of the polyoxyetbylene units EO% in the silicone 
compound; 

the concentration of the silicone compound in the acidic 
40 and alkaline solutions of pH 4.0.and 10.0, respectively, 
was 0.1% by weight instead of 0.01% by weight; and 
the aqueous silicone solutions were kept standing at 70° 
C instead of room temperature. 
45 The results of the surface tension measurements at 25° C. 
are shown in Table 7 for the acidic (pH=4,0) and alkaline 
(pH«10.0) solutions giving, together with the values of y m 
i.e. the initial surface tension of a neutral solution prepared 
50 with deionized water, y 2 and y 5> i.e. the surface tensions of 
the solutions after 2 days and 5 days standing, respective ly 7 
and the change rate, %, which was calculated by using y 5 
instead of y 30 in Example 1. 



TABLE 6 



60 





A 1 


P 


y 


z 


A* 


MW 


EO % 


Comparative 


C 4 Hp 


0 


3 


0 


H 


3S0 


34.7 


Example 9 
















Example 12 


ca 


1 


6 


0 


H 


586 


45,1 


Example 13 


2 


8 


0 


H 


748 


474 


Example 14 


C4H9 


3 


9 


0 


H 


866 


45.7 


Example 15 




4 


32 


0 


B 


1072 


49.3 


Example 16 


C^Ha 


5 


15 


0 


H 


1278 


5L6 


Example 17 


CH 3 


3 


11 


0 


CH 5 


926 


52.3 


Example 18 


CH 3 


3 


8 


0 


CH 3 


794 


44,3 


Example 19 


CH 3 


3 


11 


2 


CH 3 


1042 


46,4 



US 6,: 

9 

TABLE 7 



pH - 4.0 pH - mo 





7n 


12 


Ys 


Change 
rate, % 


Y2 


Ys 


Chaage 
rate, % 


Comparative 


24.0 


24,8 


30.5 


+27,1 


23.0 


23.4 


-2.5 


Example 9 
















Example 12 


223 


22.1 


22.3 


tO 


22.3 


22.3 


2:0 


Example 13 


22.0 




22,3 


+1.4 


22.0 


22.6 


+2.7 


Example 14 




22,0 


22,4 


+1.3 


23.5 


2S.S 


+30,9 


Example IS 


22.5 


23.9 


2S.4 


+12.9 


30.7 


35.5 


+57.8 


Example 16 


27.3 


27.4 


275 


+0.7 


42.1 


43.8 


+60.4 


Example 17 


20.0 


20.0 


20.1 


+0.5 


20.0 


20.2 


+1,0 


Example 13 


20,4 


20.6 


20.8 


+2.0 


20.4 


20.5 


+0,5 


Example 19 


23,5 


21.5 


21,4 


-O.S 


21.6 


21.7 


+0,9 



The above described experimental results support the 
following conclusions. For example, the surface tension of 
an aqueous solution of the silicone compound in Compara- 
tive Example 1 is greatly decreased in the lapse of time in 
both of the acidic and alkaline solutions presumably due to 
the lack in the content of the dimethylsiloxane units. Com- 
parison of Example 3 with Comparative Examples 3 to 6 
suggests the influence of the molecular weight ou the surface 
activity which is impractical when the molecular weight 
exceeds 2000. The surface activity of the silicone compound 
in Example 3 is unstable in an acidic solution though good 
in an alkaline solution and vice versa in Example 4, These 
facts lead to a conclusion that good and stable surface 
activity can be obtained in both of the acidic and alkaline 
solutions when the weight fraction of the polyoxyethyiene 
units in the molecule is in the range from 40 to 55% 
assuming that the silicone compound is modified with the 
polyoxyalkylene groups on the side chains, 

What is claimed is: 

1. A water-base agrochemical composition which 
comprises, as a uniform blend; 

(a) water as a solvent or dispersion medium; 

(b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 
dissolved or dispersed in water as the component (a); 
and 

(c) a polyether-modified organopolysiloxane compound 
represented by the general formula 

G 5 -w^iMe 3 ™<>— SiMe 2 — O — )„ 2 — SiMej — G 2 > 

wherein Me is a methyl group, the subscript m2 is a 
positive integer of 2 to 6, and C 2 is a polyoxyalkylene- 
substituted propyl group of the formula — C 3 H d — O — 
(C 2 H 4 0) y ^C 3 H fi 0) y2 ^R\R 4 being a hydrogen 
atom, an alkyl group having 1 to 5 carbon atoms or an 
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acetyl group, the subscript y 2 being a positive integer of 
5 to 15 and the subscript z2 being 0 or a positive integer 
of 5 to 15 and the subscript z2 being 0 or a positive 
integer not exceeding 5, having a molecular weight not 
5 exceeding 1500, of which the weight fraction of the 
polyoxyethyiene units is in the range from 40 to 60%, 

2, A water-base agrochemical composition which 
comprises, as a uniform blend: 

(a) water as a solvent or dispersion medium; 
30 (b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 
dissolved or dispersed in water as the component (a); 
and 

l5 (c) a polyether-modifled organopolysiloxane compound 
represented by the general formula 

R 13 — SiMe s - — O — (—SiMe 2 — ) w> ™SiMe 2 — G 3 , 

wherein Me .is a methyl group, R 13 is an alkyl group 
20 having 1 to 5 carbon atoms, the subscript m 3 is a 

positive integer not exceeding 6 and G 3 is a 
polyoxyalkylene-substituted propyl group of the for- 
mula ~C 3 H^O^-(C,H 4 0), 3 ™(C 3 H 6 0)^R 4 T 
R 4 being a hydrogen atom, an alkyl group having 1 
25 to 5 carbon atoms or an acetyl group, the subscript y3 

being a positive integer of 5 to 15 and the subscript 
z3 being 0 or a positive integer not exceeding 5, 
having a molecular weight not exceeding 1500, of 
which the weight fraction of the polyoxyethyiene 
30 units is in the range from 40 to 55%. 

3. A water-base agrochemical composition which 
comprises, as a uniform blend: 

(a) water as a solvent or dispersion medium; 
35 (b) a chemical compound capable of exhibiting activity as 
an agricultural chemical in an effective amount as 
dissolved or dispersed in water as the component (a); 
and 

(c) a polyether-modifled organopolysiloxane compound 
40 represented by the general formula 

Me jSi-O— (— « SiMe 2 — O — ) m4 — Si M e 3 — G 4 , 

wherein Me is a methyl group, the subscript m4 is a 
45 positive integer of 2, 3, or 4 and Q A is a 
polyoxyalkylene-substituted propyl group of the for- 
mula — C 3 H e —0— <C^H 4 0)^— Me, the subscript y4 
being a positive integer of 6 to 12, having a molecular 
weight not exceeding 2000, of which the weight frac- 
50 tion of the polyoxyethyiene units is in the range of from 
40 to 60%. 
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^dat Parasporal Crystal Proteins $ *kf 
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Volume, 3TF 1234 , Franklin R* Hall, Faul D . Sejrger, an^ Herbert M, 

Collins, JEdJsu, ftflserican Society far Testing and Materials, Philadelphia, 
1995 « 

ABSWiCT: Trisiloxane based spreading agent a are a unique class of 
surfactants that enhance apray coverage and. In many cases, Incte&se the 
ft, uptake of agro chemical s into plant tissue through stoaiatal flooding. The 
degree of uptake is closely related to the spreading ability of these 
surfactants,. Solution pH is a key influence on the performance af . . ,. 
trisiloxanes* These materials undergo rapid hydrolysis at extretpes in 
pH, and therefore show a marked decrease in spreading and uptake of 
P chemicals Into leaf tissue* Buffering solutions of the trlsiloxane 
I surfactants to a neutral pH increases their hydrolytic stability from 
hours to > 2 years. 

XEWOKDSt organoffilicone surfactaixt, SlLWEF 1-77®, surfactant, ]>77 r 
trisiloxane, hydrolysis, trisiloxane ethoxylate, stomatal uptake, 
apreading, spray coverage . 



tax inrwwc& or p b oh bprerdihg 

organoeiXicone surfactants have been shown to enhance the 
^■spreading and coverage of pestlcldal spray solutions on dif ficult-td-wet 
[plant surfaces relative to conventional surfactants (Zabkle>dcz et ai, 
^1988}. Sorae of the key factors influencing spreading are related to the 
j lo* aqueous surface tension {<21 xtiH/m at 0,1 wt:%} and the compact 
^structure of the trisiloxane ^Ananthapacbuanabhan et al, 1990), In 
j addition, the stability and sttbflequer>t performance of these unique 
I surfactants is strongly influenced by pH {Knoche et al, 1991; Murphy et 
fal, 1991). 



, 1990, pp, 46-60, 



OSi SPECIALTIES Inc., Tarrytown,. NTT 10591 
Forest Hesearch Institute, Private Bag 3030, 
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Spreading was determined by applying 10 uL of a surfactant 
solution onto a polyester film {IF. 1175 or AF 4300; 3H) and measuring 
the spread diameter after 30 seconds. Stock sur fact ant solutions were 
prepared in pH Buffer solution {pH 3, 5, 7 and 10}, Spreading was 
measured as a function of solution age. 

Table 1 demonstrates that 0,1 vt* solution of SILWET L-77* 
itriailoxan« ethoxylate? TSE) U buffered at pH 3, pH 5 end pK 10 show a 
reduction in spreading ability with solution age, The trisiloxane 
undergoes rapid hydrolysis at pH 3 and pH 10 showing a significant loss 
in spreading within the first hour* Although at pH 5 hydrolysis 
proceeds at a slower rate, a loss of spreading i*? observed for solution* 
with an age of greater than 8 days. 





TABLE Influence 


of pH on spreading 




Time 




Spread diameter, nan 3 




pH 3 


pH 5 pH 7 


pH 10 


15 min 


33 


49 4$ 




30 






19 


€0 


10 






1 day 


4 


39 49 


8 


8 


4 


6 Al 


4 


17 


4 


5 44 


4 


30 




44 




196 




33 





* Spreading of 0,1 wt* TSS an polyester film (water * 4 mm? 



Buffering the solution to pH 7 significantly increases the 
trisiloxane's resistance to hydrolysis (Table 1}, £ven at neutral pH, 
this low concentration solution (0,1 wt%) of the trisiloitane (pH 7) will 
eventually show a reduction in spreading* For example this same 
solution of the trisiloxane with an age of > 196 days (6,5 months) has 
retained approximately 67% of its initial spreading < Spread 
Diameter * 31 mm va 46 mm) * 

Using a concentrated dispersion buffered to pH 7 increases the 
resistance to hydrolysis significantly, " A 10 wt% dispersion of TSE 
containing buffer maintained over 95% of its spreading ability for > 2 
years , whereas a similar dispersion without buffer showed a significant 
loss in spreading after a months {< 10% of the initial spreading] . 



1 a-3 , 1, 1, 3, 3, 5, 5-heptamethyltrisiloxaTiylpropyl-ai-jnethoxy-poly i ethylene 
oxide J mean 8EO 



i SYSTEMS 



\ih of a surfactant 
4300; 3M| and measuring 
|?jmjtfactan.t solutions were 
10) , Spreading was 



hB of SII#ET L-77* 

3 ? pH 5 and pH IQ show a 
^Wge, The trisilottsne 
& lowing a significant loa* 

^ at pH S hydrolysis 

t.is observed for solutions 



spreading 



! diameter, mm. 3 - 





pH 7 


pH 10 


^ 








46 








1& 




49 


8 




42 


A 




44 


4 




44 






31 





£{*ater - 4 mm) 



ntly increases the 
vl). even at neutral pH, 
fie trisiloxane (pH 7} will 
euaiEipIe this same 
gp£6 days (6+5 months) has 
"fading (Spread 



to pH 7 increases the 
;wt% dimension of TSE 
^reading ability for > 2 
"iffer showed a significant 

initial spreading) * 
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EFFECT OF j>H Off PJJW UPTAKE 

Trisiloaane surfactants haw been ahovm to increase the uptake of 
chemicals into plant tissue through stomatal infiltration (Stevens et 
al. 1991}, The same factors that influence spreading apply to the 
trisiloxane's ability to promote chemical uptake. 

Stomatal infiltration (uptake within 10 minutes of application) of 
deoxyglucose (DOG) into bean leaf ( Vicia f aba ) was determined using 
methods previously repotted by Stevens et al. U99U . Applications were 
made during the plants photoperiod, excluding the first and last hours 
to ensure that the atotnata were open, The treatment solutions were made 
up at pH 3, pH 5, pH 7 and pH 10, in universal buffer {Dawson et al. 
1969) + Phenyl inercuric acetate was used at 10 mg/Ii to inhibit nticrobial 
growth* Solutions wers aged in the game controlled environment used for 
plant growth and treatment throughout the study (20°c/lS°C; day/night} , 

The effect of pH on DOG uptake was determined by applying 
solutions of increasing age of DOG containing TSE and buffer to bean 
leaf, and measuring the uptake after 10 minutes. 
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F2C l— Effect of TSJS concentration and age of "solution (ptf 2} on 
3tomatal infiltration. 

The effect of pH on performance is illustrated in Figure 1, where 
the uptake of tagged DOG into bean was monitored for solutions 
containing the trislloxane. The initial treatment shows an increase in 
uptske, with an increase in the TSE concentration , such that uptake from 
freshly prepared solutions increased from 45% at 0.3% to 75% at 0*5% 
TSZ* However r the overall uptake of U0<3 decreases with increasing 
sample age, as the tri^ilojtane hydrolyzes at pH 3* 
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Ibifre wise r Figure Z demonstrates that the ability of the 
trisiloxane (0.5 %) to promote uptake of DOG is significantly diminished 
with en increase in solution age at pK 5 and 3 0, Although the rate of 
hydrolysis is not as dramatic as at pH 3, the result is the sains* The 
uptafte of DOG continues to decrease with increasing solution age, As 
with spreading, this indicates a rapid hydrolysis of the trisiloxane. 
Eventually the effects of the hydrolysis are bo severe that upr^Xe 
declines to a level similar to that observed for DOG solutions without 
trisiloxane (Stevens et al. 1991). 
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FltT 2— Effect ofpH and age of solution on stosnatal infiltrati on ♦ 

Figure 2 also illustrate that treatment solutions buffered at 
pH 1 retain the ability to promote DOG uptake for an extended shelf-life 
period. 

Both sp reading and uptake of DOG are significantly influenced by 
the pH environment of the treatment solution. This also suggests that 
the spreading ability of the trisilojcane and the uptake of the DOG are 
closely related {Compare with Table 1). 

This alow hydrolysis of tcisilosane ethoxylate solutions and 
dispersions especially at higher concentration, and under neutral pH, 
offers an effective method for incorporating these products in 
pesticldal formulations, with improved shelf life. 
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The spreading efficiency ^f trisilojtane surfactants is reduced 
under acidic? (pH 3, pH 5) or alkaline conditions fpH 20 J , while 
spreading is maintained at pK 1, 

Stomatal infiltration increases with an increase in the 



trisiloKane concentration, as measured by 
minutes after application 
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C DOS Uptake into bean at 10 



Uptake of DOG declined with increasing solution age at pK 3, pff 5 
and pff 1G, >fbile treatment solutions buffered at p*3 7 retained uptake 
efficacy. 

The agueous* stability , and subsequent spreading and uptake are 
significantly influenced by the ptf environment of the treatment 
solution, and appear to be related. 
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ABSTRACT 

This paper describes the objectives of pesticide formulations and the 
impact of newly emerging requirements of the pesticide industry. The 
importance of research work based on pesticide delivery system is pointed 
out. The problems of conventional formulations are discussed as well as 
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methods for their improvement giving rise to new formulations types, New 
and promising formulations such as water-based formulations, water 
dispersible granules, water soluble packages, controlled release formulations 
such as microcapsules and polymeric pesticides, biopesticide formulations 
and other functional formulations are reviewed; their advantages and future 
trends are also discussed, 

I. INTRODUCTION 

A, PURPOSES OF PESTICIDE FORMULATIONS 

Pesticides are usually effective at several grams to hundreds of a grains 
of active ingredient per 10 ares (1000 1 meters). However, it is very difficult 
to apply such a small amount uniformly to a broad field. Therefore, pesticide 
technical materials are diluted with suitable solid or liquid diluents in order 
to spray or apply easily. This is ''Pesticide Formulation". In this case, 
biological efficacy, storage stability, safety, easy handling, and cost should 
be taken into consideration to commercialize pesticide formulations. 

The purposes of such pesticide formulations are summarized as follows: 
To make handling and application of the pesticides easy. 
To maximize biological efficacy* 

* To improve defects in the pesticide. 

To make pesticides safer for workers and users. 

* To reduce harmful effects and impact on the nontarget 
organisms and the environment, 

* To improve work efficiency that results in labor savings, 

* To give various functions to pesticides in order to broaden their 
spectrum of activity. 

B. RECENT REQUIREMENTS OF PESTICIDE INDUSTRY 

A recent trend is the more stringent regulatory requirements on the 
pesticide industry, especially with regard to toxicity. Pesticides are being 
required to satisfy the following conditions, 8 * 

Higher safety: A pesticide should be safe for workers and have no 
harmful effect or impact on nontarget organisms or the 
environment. 

High efficacy: Pesticides should have good initial and residual 
efficacy at lower dosage. 
■ Lowest possible price; Manufacturing cost should be low and cost 

performance should be good* 
« Less labor intensive: The application should be easy and application 
efficiency should be high. 
It is not easy for candidate compounds by themselves to satisfy all these 
requirements. It has thus become very difficult to develop new pesticides; the 
cost and time for the development of a new pesticide has increased 
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significantly. Therefore, it becomes very important to improve formulation 
and application technology in order to satisfy the above requirements for new 
and existing active ingredients. To this end, formulation research has became 
very important; meeting the last four items in the above list has become 
essential. 

II. PESTICIDE DELIVERY SYSTEM 

In order to meet recent requirements of pesticide industry, the concept of 
"Pesticide Delivery System" (PDS) is very important J0 ' 7MI PDS can be 
defined as a technique or a method in which active ingredients are made 
available to a specified target at a concentration and duration designed to 
accomplish an intended effect, i.e., obtain fee fullest biological efficacy 
while minimizing various harmful effects. The concept of PDS is very 
similar to that of Drug Delivery System (DDS) h However, as compared to 
DDS, PDS has the following difficulties that have to be addressed. 

• PDS is an open system, while DDS is a closed system. 
PDS has variable conditions of natural circumstances, while* 
DDS has constant conditions such as temperature. 

• PDS has no natural delivery vehicle to the targets such as insects, 
fungi and weeds, while in the case of DDS the blood delivers the 
drug to the target organs. 

• In the case of PDS, cheaper materials and technologies can be used 
- as pesticide users are much more cost-conscious than consumers 
of pharmaceutical drugs. 

Therefore, PDS are not as easily formulated as are DDS. However, research 
work about formulation and application technologies based on this concept 
should be continuously carried out. 

HL IMPROVEMENT OF FORMULATIONS AND 
APPLICATION TECHNOLOGIES. 

Various improvements of formulations and application technologies 
have been made according to the recent demand of the pesticide industry. 
Changes in formulation types have also proceeded and various new types of 
formulations and application methods have been developed. 

Table 1 shows some of the problems of conventional formulations, the 
reasons behind these problems, and methods for reducing them in new 
pesticide formulations being developed. 7 *'* 8 ' 79 

Bmulsifiable concentrates (EC) have problems of toxicity, phototoxicity 
and flammability that are caused by organic solvents and synthetic surface- 
active agents used in EC, 

One of the improvement methods is making use of water, the safest 
liquid, instead of organic solvents in emulsions and microemulsions. The 
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other method is solidifying of EC formulations, which results in emulsifiable 
granules or powders). Another method is making use of safer organic 
solvents and emulsifiers, 
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Table I 

Development of New Pesticide Formulations 



Formulation 



Problem* 



Reasons 



Improvement method* 



New formulation* 



Emulstfiable 
Concentrate 



Wettabte 
Powder 

Dust 

FLowabfe 

Granule 



Toxicity; phototoxicity; 
flammable 



Dusty 



Drift; dusty 

Deterioration of physical 

properties 

Weight 



Organic solvent, sufece 
active agents 



Fine powder 

Fine powder 
Dispersion m liquid 
3-kg/]G are 



Use water; solidify; change 
solvents or emulsifteis 



Water dispersion, granulate, 
package m water soluble bags 

Granulate: remove fine particles 

Remove liquid 
Improve recipe 
Higher concentration 



Concentrated emulsions (EW, CE) 
Microemuisions (ME) 
Suspoemutsions (SE) 
Enwlsiftabie granule or powder 
Suspension concentrate (SC, Flowabte) 
Water dlspersible granule (WDG) 
Water soluble packages 
DLdust 
Fine granule F 
Dry flowable 
Improved formulation 
1 Kg granules 
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Wettabfe powders (WP) have a problem of dustiness, both at the time of 
dilution and after drying of the sprayed liquid, that is caused by fine mineral 
powder used in the WP as diluents. One of the improvement methods Is 
dispersing WFs in water to make a fiowable formulations, The other method 
is granulating WP to result in water dispersible granules (WG). Another 
method is packaging the WP in water-soluble packages. 

Dust has a problem of drift, which is caused by fine mineral powder 
used as carriers. One method of improvement is by removing particles less 
than 10 microns resulting in a DL dust (driftless dust having an average 
particle size >20 microns), Another method of improvement is granulating 
the formulation into fine granules (F) having a particle size of 63-212 
microns. Both &e DL dust and the fine granule F have been developed in 
Japan. 

Fiowable formulations have a problem of deterioration of physical 
properties, that is, sedimentation. One improvement method is to remove the 
liquid resulting in dry fiowable, water-dispersible powders. 

Granule formulations have a problem of weight, considering application 
rates of 3-kg per 10-ares that is common in Japan, Hie method of 
improvement ts to increase the active ingredient concentration in the 
formulation, A new, higher dose 1-kg granule formulation which will treat 
1 0-ares, has been introduced in Japan, 

Table 2 shows general recent requirements in the pesticide industry, 
methods of improvement, and new types of formulations. 

Controlled release formulations such as microcapsules are developed for 
improved safety, labor saving, and improved biological efficacy. 

For labor saving, there have been developed application methods of 
pesticides from levees and water inlets of paddy fields, application at the 
same time of transplantation, application to the nursery box, seed treatments 
and application of pesticides with fertilizers. Corresponding to these 
application methods, various new types of formulations have been developed 
such as jumbo herbicides, water surface spreading formulations, and 
fertilizers containing pesticides. 

Biopesticides are also developed for improved safety and improved 
biological efficacy/ 

From these arguments, it is clear that improvements can be summarized 
as follows: 

• Using water instead of organic solvents resulting in water-based 
formulations. 

Granulation or water-soluble packaging of dusty formulations. 
Development of controlled release formulations such as 
microcapsules, laminates, granules, and polymeric pesticides. 
Development of various functional formulations such as jumbo 
formulations, water surface spreading formulations, and fertilizers 
containing pesticides. 
Using various kinds of biopesticides, 
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Table 2 

Recent Requirement to the Pesticide Industry, Methods of Improvement, and New Types of Formulations 



Recent Requirement* 



Methods of Improvement 



New Types of Formulations 



Improved safety 
Labor-saving 
Improved biological efficacy 



Controlled release 

Exposure reduction; Application from levee; Application from water 
inlet of paddy field; Application of pesticides to nursery box; 
Application of pesticides at the same time of transplantation; Seed 
treatment 



Controlled Rebate Formulation 

(microcapsule, laminate, granule) 
Water soluble package 
Jumbo herbicide 



Application of pesticides with fertilizers 
Making use of biopestictde 
Targeting 



Fertilizer containing pesticide 

Biopesticide formulation 
Surface spreading formulation 
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IV. NEW AND PROMISING FORMULATIONS 



A. WATER-BASED FORMULATIONS 

Water-based formulations are obtained by emulsifying or suspending 
pesticide technical materials in water. Water is the safest liquid. Therefore, 
water-based formulations have various advantages from a safety point of 
view. On the other hand, they have also some kinds of disadvantages. For 
example, pesticides that are unstable in water can not generally be 
formulated into water-based formulations. However, various kinds of 
technologies have been developed to stabilize the pesticides that are unstable 
in water. Each water-based formulation will be discussed in more detail. 

1. Emulsion, Oil in Water (EW) 2i ***** 

This formulation is obtained by emulsifying or dispersing water- 
insoluble pesticides in the liquid state in water by means of proper 
emulsifiers. The pesticides, which are liquid at room temperature, can be 
dispersed as they are in water. Solid pesticides are dissolved at first in water- 
insoluble organic solvents, and then dispersed in water. In this case, it is 
better that water solubility is lower than 1000 ppm. This formulation 
includes active ingredients, emulsifiers, thickening agents, antifreeze, 
preservatives, defoamers, (organic solvents), and water. As emulsifiers, 
synthetic emulsifiers are coinmonly used such as the mixture (HLB >14) of 
polyoxyethylene (40 mole) castor oil ether and polyoxyalkyleneglycol ether, 
and water soluble polymers such as polyvinyl alcohol and gum arabic, which 
act as protective colloids are also used, As thickening agents, acrylic 
polymers, cellulose derivatives, and xantban gum are frequently used, as 
these materials show thixotropic properties. Fine mineral powders such as 
bentonite, hydrated silicon dioxide are also applied. 

The advantages of this formulation are as follows: 
Reduced toxicity and irritation. 

* No dust problems. 

* Nonflammable. 

Better efficacy than WP due to smaller particle size, 

* Reduced phototoxicity. 

* Honstaining. 

* Reduced smell. 

Plastic bottles can be used. 
The disadvantage is that an emulsion is thermodynamically unstable 
dispersion. Therefore it tends to lose its uniformity after keeping for long 
time at room temperature through coalescence, coagulation, creaming, or 
settling to result in phase separation. The emulsion is also very sensitive to 
temperature. Therefore, stability of the emulsion may be lost by change of 
temperature. Dissolving them in organic solvents can often stabilize 
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emulsions of pesticides that are unstable in water, 

2. Suspension Concentrate (SC, flowabie) 1W55 ^ w 

This formulation is obtained by suspending solid water-insoluble 
pesticides in water The purpose of this formulation is to formulate pesticides 
insoluble in both water and OTganic solvents, into flowable liquid 
formulation. These formulations contain active ingredients, dispersing 
agents, wetting agents, thickener, anti-freeze, preservatives, defoamer, 
specific gravity adjuster and water. Pesticide technical materials should 
satisfy the following conditions, 

• Melting point is higher than 60°C. 
Water solubility is less than 100 ppm. 

* TTiey should not be easily hydrolyzed. 

» They can be milled to small particles and Ostwald ripening does not 
take place. 

Dispersing agents act as dispersion stabilizers, TTiere are two stabilization 
mechanisms, static electric repulsion force and steric stabiHzation, n ' 1W * , In 
order to stabilize by static electric repulsion force, anionic Surfactants such 
as poiyoxyethylene phosphate and polyoxyethylene sulfates are widely used. 
These surfactants adsorb to the dispersed particles to give a negative electric 
charge, which stabilizes the dispersion by the repulsion force between 
negative charges. Polymers and high molecular weight nonionic surfactants 
form thicker adsorbed layers on the dispersed particles. For steric 
stabilization, water-soluble polymers such as lignosulphonate, 
polyvinyialcohoi and alkylnaphthalene formalin condensates are often used. 
As wetting agents, which make pesticide technical materials wet in water, 
poiyoxyethylene alkylphenylether and poiyoxyethylene sorbitan ester are 
often used. Dispersing agents may act also as wetting agents. As thickeners* 
the same materials as described in "emulsion" can be used Colloidal 
microcrystafline cellulose is also used for a thickener. 2 * Inorganic electrolytes 
such as sodium chloride and calcium chloride act as specific gravity adjusters 
to reduce differences between specific gravities of liquid layers arid dispersed 
particles. It is also reported that polyethyleneglycol enhances the stability of 
concentrated suspension^ 

The advantages of this formulation are the same as those of 
"Emulsion", 

The disadvantages are as follows; 

Hydrolyzable pesticide technical materials can not be formulated to 

this formulation, 

• Sometimes a hard cake is formed, 

* High concentration formulation is impossible. 
Wet grinding process is expensive. 

Stable suspension formulations of hydrolytically unstable sulfonylurea 
compounds were developed by the regulation of suspension pH and 



6\ 



compiexation,* 8 

This formulation is usually sprayed after dilution with water Recently 
there have been developed flowable herbicides which have good diffusion 
properties in water and can be applied without dilution by hands from levees 
of paddy fields 70 " 72 smaller than 0.3 ha. In this case, proper surfactants are 
chosen for active ingredients to diffuse and spread smoothly in water. The 
concentration of active ingredients reaches an even level within I -day in 
paddy water and within 3 -days on the soil surface. This application method 
of flowable proved to reduce labor intensity in applications by 30% in 
comparison with conventional granular herbicides. 

In order not to stick to rice and to reduce phototoxicity, surface tension 
is adjusted to be 36-65 dyne/cm at 25°C by selecting appropriate 
sur&ctants7 o;?1 

Another application method has been developed where the flowable 
herbicides are added to the irrigation water inlets. 

3. Suspoemulsion (SE) W ^ M 

This formulation is a combination of emulsion and suspension, Both 
solid and liquid technical materials are dispersed in water. Usually, solid 
technical materials are formulated into SC and liquid technical materials are 
formulated into EW; when they are sprayed at the same time, they should be 
tank-mixed before application. It is a great advantage of suspoemulsions that 
water-insoluble solids and liquid technical materials can both be 
dispersed/emulsified with water being the continuous phase. The advantages 
of this formulation are the same as those of EW and SC By using 
suspoemulsions, not only are the number of applications reduced resulting in 
savings in time and money, but formulation costs can also be reduced. This 
formulation is very promising because of its safety and application 
advantages, but few such formulations have been developed due to the 
difficulty to develop stable formulations, as mentioned below. 

In suspoemulsions, generally two kinds of surfactants are necessary, 
emulsifier to emulsify oily liquid technical materials and dispersant to 
disperse solid technical materials. They should be compatible in one 
formulation. A proper surface active agent may act as both an emulsifier and 
a dispersant. When adsorption characteristics to solid and emulsion particles 
are different, stable emulsion or dispersion can not be obtained. Therefore, 
selection of appropriate sur&ctants is significantly important but 
considerably difficult At present, they are selected by the method of trial and 
error for each formulation. However, an easy method for the preparation of a 
suspoemulsion using latexes as emulsion stabilizers was also been reported. 43 
Alkylglucoside surfactants have been successfully utilized in both phases of 
a suspoemulsion. 16 
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^Microemulsion (M£) 1W 

& Microemulsion is a transparent or sem transparent, one liquid phase, and 
aodynamically stable emulsion system; Particle sizes of microemulsions 
_ *about 0.01-0.1 microns, Therefore, neither creaming nor settling takes 
jojatie during storage. This formulation has advantages similar to emulsions, 
j^frthe following additional advantages are realized: 
ftsr* Emulsion is quite stable for a long timev 

Emulsion particle size is smaller than that of EC, and biological 
efficacy may be superior* 
f^.: It has a clean image and the value of commercial goods is high, 
tfFhere are, however, some drawbacks as follows; 
High concentration formulation can not be made. 
It is transparent even after dilution. Therefore, it is difficult to know 
whether it is diluted or not 

kflfais formulation contains active ingredients, emulsifiers, cosurfactants, 
Skater/ When active ingredients are solid, water immiscible organic 
tits such as aromatic hydrocarbons are used to dissolve them. The 
of emulsifiers is larger than that in emulsion. For example, about 
Emulsifiers are necessary in order to make microemulsion containing 
H& l of active ingredients. Combinations of strong hydrophilic (HLB >13) 
||fhigh molecular weight nonionic surfactants and hydrophobic anionic 
Dts are the preferred emulsifiers. For example, poiyoxyethylene (15- 
l.;mole}, styrylphenol ether, poiyoxyethylene phenylphenol ether, and 
dodecylbenzene sulphonate are used for microemulsions of 
jjfeid and organophosphorus insecticides. 30 '** Tristyrylphenol-based 
Octants are also used for microemulsion of pyrethroids* i0 ,Stable 
imulsion was obtained by using mixed surfactants* one being a higher 
ylpyrrolidone, which functioned as interfactal solvents. 46 As 
factants, nonionic surfactant with low HLB or C 4 to C w alcohols 57 are 
I' in drder to lower the HLB of the formulation and to reduce; surface 
5n between water and oil. As solvents, fatty acid methyl estprcbntaining 
[ Wain length of 8-12 provide maximum solubility and emulsification 
eristics* 64 



^'Multiple Emulsion 1 

This formulation is an emulsion of an emulsion, In the w/o/w multiple 
riulsiorij active ingredients within the inner water phase can not diffuse 
ely into the external continuous water phase. Therefore, it is possible to 
incompatible active ingredients in other compartments within a single 
don. The multiple emulsions reduce toxicity significantly. This 
frulation type is just starting to be applied to pesticide formulations, and 
dement of formulation stability is essential 

E # 
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B. WATER DISPERSIBLE GRANULE (W€» DRY 
FLOWABLE) 1 ^ 62 * 7 *- 7 * 85 

Water dispersible granules were developed to prevent dustiness of 
wettable powders at the time of dilution, and this formulation disintegrates 
and disperses readily in water after application. 

The advantages of this formulation are as follows: 

* Dust free and safe for workers, 

* High density and compact packaging. 

* Constant apparent density and measurable by volume. 

* Good flowability and superior handling. 

« Possibility of high concentration formulation, 

* Packageable in paper bags and various containers. 

* Little residue in the container and the used containers are easily 
disposed of. 

Water dispersible granule can be formulated by various methods. 
Characteristics of each method and physicochemical properties of WG 
formulated by each method are summarized in Table 3. It is clear that the 
physicochemical properties of WG depend on formulation methods. 
Formulation recipes should be varied according to the formulation methods. 

Water dispersible granules generally contain active ingredients, wetting 
agents, dispersants, fillers, binders, disintegrants, antifoams, and adjuvants. 
The kind of dispersants in the formulation is the most important 

The development of water dispersible granules of liquid and low melting 
technical materials was initially difficult, but recent advances in technology 
have simplified this problem, In this case, the most important factor in the 
formulation is the carrier. It was found that the low melting technical 
requires precipitated silica and that the liquid technical requires calcium 
silicate, 44 

Commercial water dispersible granules are formulated mainly by either a 
spray drying method, pan granulation method, high speed mixing method, or 
extrusion method; Recently, die extrusion method has become more popular, 

C WATER-SOLUBLE PACKAGES 20 24 * 

Water-soluble packaging of pesticides has various advantages as 
follows: 

• Reduction of worker exposure at the time of dilution of a WP. 

• Safe and easy handling, 

• Unit dose convenience. 

• Uncontaminated packaging waste. 

Water-soluble packaging has been carried out for about 20 yr, mainly 
because of the first two advantages mentioned above. This has become very 
important from the viewpoint of padcage disposal. When water-soluble bags 
are used for pesticides, the outer layer has to protect the inner bag from 
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Moisture and also be uncontaminated with the pesticide, This is a big 
Ivantage for disposal of the packaging materials. 

Polyvinylalcohol (PVA) is the most used water-solubte film. The 
Lysicochemicai properties of PVA have been improved significantly, 
iludlng water solubility, physical strength, processability, and stability, 
More products are being packaged in water-soluble bags due to the above 
mentioned advantages. Initially solid formulations were packaged in water* 
le bags, and later liquid formulations such as EC were also packaged in 
-soluble bags. In this case leaking through pinholes took place. 
Therefore recently, high viscous gel formulations are packaged in water- 
■le bags instead of EC. 

In Japan, herbicide granules packaged by water-soluble film have been 
^eloped for labor - saving application. This formulation is one kind of 
tibo herbicides as described later 12 48 This packaged formulation, which is 
id in more detail below, is thrown by hand from levees into a paddy 
ML itecently the similar application method of granules packaged by 
soluble film has been developed for insecticides and fungicides. In 
cases, most of the granules are spread on water surface to get better 
blogical efficacy. 

Water-solubie bottles (50 ml) made of PVA are also used for an oil 
ulation for rice pest control which spreads over the entire water surface 
s paddy field in a few minutes. Six to ten bottles are thrown by hand 
the levees into lG~are paddy field. 
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Tab!* 3 

Granulation Methods of WO and Their Characteristic* 



Manufacturing conditions 



Physkochemiotl properties of WG 



Granulation 




Mofotnre 


Drying 




Fartkte 


Pbintegrability m 


Manufacture 


Method 


Milling 


Content to be 


temperature 


Shape 


size (mm) 


water 


Coat 






dried (%> 


(°Q 










Spray drying 


Wet 


40-50 


>I00 


Spherical 


0.1*0.5 


Excellent 


Expensive 


Hu&ized bed drying 


Wtt 


40-50 


50*80 


Nearly spherical 


04-LO 


Excellent 


Expensive 


Freeze drying 


Wet 


40-50 


<0 


Irregular 


0.5-3.0 


Good 


Moderately expensive 


Pan granulation 


Dry 


10-15 


50-80 


Nearly spherical 


0,2-3.0 


Good 


Cheap 


Extrusion 


Dry 


10-15 


5040 


Cylindrical 


0,7-1.0 


Poor 


Cheap 


High speed mixing 


Dry 


10-15 


504O 


Irregular 


0,1-2.0 


Good 


Moderately expensive 


Fiuidized bed 


Dry 


20-30 


5040 


Nearly spherical 


0,1-1.0 


Good 


Moderately expensive 


Compression 


Dry 


0 




Irregular 


0.5-3.0 


Poor 


Cheap 
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D. CONTROLLED RELEASE FORMULATIONS 



1. Microcapsules (CS) 7M4 

Microcapsules (MC) are small particles (1-1000 microns) composed of a 
core material and an outer wall, The wall isolates the core material from the 
environment and protects it from environmental degradation and interaction 
with other materials. The core materials are designed to be released in a 
controlled fashion as required. Some review articles are available in the 
literature.^*** 

Microencapsulation of pesticides is mainly carried out by interfacial 
polycondensation, in situ polymerization and coacervation. Among these 
methods, interfacial polycondensation is the most useful method for 
industrial production. Controlling the amount of monomers and process 
conditions can control particle size and wall thickness relatively easily. 

Various polymers used for wall materials of pesticide microcapsules 
should satisfy the following conditions; 

* The polymers have appropriate molecular weight, glass transition 
temperature, and molecular structure in order to achieve proper 
release rate. 

The polymers do not react with the pesticides. 

* The polymer and its degradation products must not cause any 
environmental pollution. 

The polymer should be generally stable during storage and usage, 
and easily manufactured and fabricated into the desired product at 
acceptable costs. 

* For agricultural application, polymers should be biodegradable to 
avoid environmental pollution. 

The general advantages of pesticide microcapsules are as follows: 

* Controlled or slow release of core a, L to result in improvement of 
residual activity. 

Longer application interval resulting in laborsaving. ,/ 
Reduction of application dosage, ^ 
Stabilization of core aJ. against environmental degradation (light, 
air, humidity, microorganism, etc.). 

* Reduction of mammalian toxicity. 

Reduction of human mucous-membrane irritation. 

* Reduction of phytotoxicity, 

* Reduction of fish toxicity, 

* Reduction of evaporation and leaching. 
Reduction of environmental pollution, 

* Reduction of reactivity of two insecticides. 
Masking of odor. 

* Solidification of liquid pesticides, 

* Reduction of drift. 
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• Increase In the number of target organisms. 
Consistent activity irrespective of application surfaces. 
Easier handling. 

An MC does not necessarily have all of the above advantages. 
Therefore, the proper design of the MC is very important in order to obtain 
the desired characteristics according to the purpose of the application. 

In order to be biologically effective die pesticide must be released from 
the MC. Hiere are two mechanisms for release . 
Diffusion through the MC wall. 

* Destruction of the MC wall by either physical destruction, i.e. 
mechanical power; or by chemical destruction, i.e. hydrolysis, 
biodegradation, thermal degradation, etc. 

Hie release behavior described above is controlled by factors such as 
particle size, wall thickness, type of wall materials, wail structure (porosity, 
degree of polymerization, crosslink density, additives, etc.), type of core 
materials (chemical structure, physical state, presence or absence of solvents) 
and amount or concentration of core materials. Release behavior is 
determined by interaction of these factors, and optimization is very important 
for each usage, 

hi order to get better performance of the MCs for biological efficacy 
and safer behavior both to workers and environment, time-dependent or site? 
specific release is desirable. For this purpose, it is essential to develop 
various functional MCs such as stimuli-responsive MC's that are specific to 
target organisms. For example, physical pressure-, temperature-, pH-, light-, 
enzyme- and ion- responsive MC's are desired. These technologies are 
developing in other application fields. 

Examples of commercial pesticide MCs available in Japan are 
summarized in Table 4. Note that there are more than 60 MC's currently 
available on the world market Some of them have been developed very 
recently. Therefore research and development of microencapsulated 
pesticides has grown significantly in recent years. This growth has to do with 
the fact that a lot of advantages mentioned before can meet the current 
demands of the pesticide industry, that is, safer formulations and application 
methods which are more labor-saving and environment-friendly. Some 
examples of Junctional MCs are explained. 

Fenitrothion MCs for cockroach control were deveiope& 33 ' 5W7S * 8WW 
The wall material is polyurethane. They were prepared by mterfacial 
polymerization. 

These MC's at the rate of 125 mg of a.L/m* caused 100% mortality to 
the German cockroaches even 8-wk after treatment^* 6 Such a long-lasting 
residual activity is probably caused by the trampling mechanism, that is, the 
cockroaches broke the MCs when they contacted the MC's. Breaking of the 
MCs was confirmed by the microscopic observation of the MC's before and 
after contact of the cockroaches. Distribution of fenitrothion before and after 
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cockroaches crawled on the MC-treated petri dish is shown in Fig. L 7 * K The 
amount of fenitrothion outside the MCs was almost negligible before 
contact. After cockroaches contacted the MCs, however, the amount of 
fenestration outside the MCs increased significantly. It was also clear that 
fenitrothion adhering to the body of the cockroaches was 10 times more than 
that in the viscera. 

If trampling is the mode of action, biological efficacy is dependent on 
the strength of the MCs. It was found that the trampled percentage of MC by 
the contact of cockroaches can be controlled by D/T as shown in Fig. 2, 
where D is a mass median diameter and T is a wall thickness. 53,86 D/T is 
known to be a parameter of MC strength. When the value of D/T is set 
properly, both initial and residual efficacy were good. 

Table 4 

Examples of Commercial Pesticide 
Microcapsules Available id Japan. 



Trade name* 


Active Ingredient 


Wall material 


Company 


Aftiverse MC 


halfenprox 




Mitsui Toatsu Chemical 


Baktop 


ftnobcarb 


I*olyurethartc 


Sumitomo Chemical 


Diazinon MC 


diazinon 


pofyamide/polyurea 


Nippon Kayaku 


Diarinon SL Sol 


diazmon 


polyurea 


Nippon Kayaku 


Ember MC 


permethrin 


polyuietbane 


Sumitomo Chemical 


GokilahtMC 


cyphenothnn 




Sumitomo Chemical 


Guardjetwp 


Bacillus 


Pseudomonas 


Kubota 


(Cell Cap) 


thurtngitnsis 


Flumscerts 


(Mycogcn Corp.) 




fixed ssp. san 








dicgo toxin 






KareitMC 


fenitrothion 


Potyurcthane 


Sumitomo Chemical 


Kayatac* MC 


chlorpyrifos 


Polyurea 


Nippon Kayaku 


Lentrek 20MC 


chlorpyrifos 


mcl amine urea 
resin 


Dow Blanco Nippon 


LumbertMC 


fenitrothion 


polyurelhane 


Sumitomo Chemical" 


Mocap3MC 


ethoprophos 


mc famine resin 


Rhone-Poutenc Yuka 








Agro 


Naramycin D80 


cyclohcximide 


melamme resin 


Tanabe Pharm, 


DeetMC 


DEBT 


melamme resin 


SDS Biotech 








Toppan Moor 


Sumt Cue-lure 


fenitrothion 


gelatin/gum arable 


Sankei Chemical* 


microcapsule sol 


+CuMure 




ToaOosei 


Sumipine MC 


fenitrothion 




Sumitomo Chemical 


SumHhicn MC 


fenitrothion 




Sumitomo Chemical 


Sumithbn MC 


fenitrothion 




Sumitomo Chemical 



for cockroach 
control 

* These are trade names of each company. 
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Sefore 
cockroaches 
crawled 



Inside MC {54.£3mg) 




Outside MC 
(0,07mg) 



After 

cockroaches 
crawled 



Inside MC (3&73rfig) 




Outside -OCockroach {/fg/!Oi.} 




(Unbroken MC) (Broken MC) 



Figure L Distribution of fenitrothion (inside and outside the microcapsules) before and after 
cockroaches crawled on the rmcracapsule-treated petri dish. (From Tsuda, $ T , Ohtstibo, T, t 
Kawada, H H Manabe, Y., Kishifeuchi, H„ Shirtjo, G, and Tsuji, K t> I Pesticide Set , 12, 23, 
1987. with permission,) 

If the MC*s are too weak, where D/T is large, initial efficacy is good but 
residual efficacy is poor. On the other hand, when the MC*s are too strong 
and no breaking takes place, neither initial nor residual efficacy is good. 
When the cockroaches trample the MCs, the al is released and kills the 
target insects. These MC*s are activated only when the cockroaches make 
contact with them. This mechanism is similar to that of land mines. 
Therefore, these MC's could be called land mine-type MC's, 
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Figure 2. Relationship between the D/T ratio and the percentage of fenitrothion microcapsules! 
(MC) trampled by German cockroaches on a petti dish after 2 hours. (From Ohtsubo, T* t Tsuda, 
Kawarfa, B„ Manabe, Y.» Kishibuchi, N., Shinjo, 0. and Tsuji, K., J, Pesticide Set, . 12, 43, 
1987, with permission.) 

Discussion of physical strength of the UCs was also reported. The 
relationship between D/T and P 5{)> pressure at which 50% of the MC's were 
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400 
D/T Ratio 



^broken, was explained by modifying the theory of destruction of an empty 
'sphere with thin wall 54 

'I*, ;.:A cyphenothrin microcapsule was also developed for cockroach 
xontrol. 34 The mode of action is the destruction of MCs by cockroach 
grampliog* 

, , : Diazinon was microencapsulated with a polyamide-polyurea wall * ,w ' 67 
{This MC showed superior residual effect to EC against German cockroaches. 
The advantage of this product is reduction of toxicity and longer residual 
^activity. This product is also active against rfiazinon-resistast cockroaches, 
tfnis is due to the change of mode of action by microencapsulation. Diazinon 
iis generaEy known to be active by contact poison. By the massive ingestion 
lof MCs into the digestive tracts, which is specific for MCs, diazinon MC 
could be active against the diazinon-resistant cockroaches. 

There are also reported fenitrothion and pyrethroid (fenvalerate and 
fenpropathrin) MCs for agricultural use whose mode of action is via 
•breaking of MC S<MX83 For the fenvalerate MC against diamoridback moth 
:{PlateUa xyIosteIla\ it was found that there was a linear relationship between 
the LC W and D/T ratio cm a log-log graph paper. 50 ** 3 Fenitrothion MC 9 s 
showed similar biological behavior as that of fenvalerate MC, 50>M These 
.result indicate that D/T parameter, i.e. t the strength of the MC, determines its 
efficacy. Thus, in these cases* the crushing of the MCs by the insects is the 
most important process in biological efficacy. 

Fish toxicity against killifish {Oryzias latipesf mM and mammalian 
toxicity LD W (rng/kg) 51 ' 76 of pyrethroid MCs were found to depend on DT, 
-the parameter of the release rate of a*i into water from MCs. Therefore fish 
toxicity and mammalian toxicity are controlled by diffusion of the a,L into 
water. 

Temperature-activated MCs have been developed by utilizing side 
chain crystallizable polymers (SCCP) with melting point in the 15-SO^C 
range. 6 *^ 26 * 41 SCCPs have an acrylic backbone with a series of long chain 
fatty alcohols esterified to it as side chains. It is the ability of thesfe chains to 
crystallize and then melt over a very narrow temperature range (5°C), that 
allows for differential temperature release rates of the aJ, The side chain 
length influences the release temperature of the polymer by changing the 
polymer melting point (Tin)* Side chain lengths of 12-18 carbon units will 
give release temperatures of from 15 to 30 °C, 

Diazinon MCs with Tm of 30°C were prepared. 6 - 26 The release rate of 
a.i. from MC's increased from 2.5ng/h at 20°C to 17*ig/h at 32°C The MCs 
gave significantly less control at 20°C> but control increased to 90% when 
the temperature increased to 32°C The high level of control continued for 4~ 
wk at 32*C T Thus, there was a higher level of control at temperatures higher 
than the polymer's glass transition temperature but less control below it 

Bacillus thuringiensis (Bt) was encapsulated hi a starch matrix in order 
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to control the European corn borer,' 3 Microencapsulation of pesticides in 
yeast was also reported. 31 

It is also expected that newer and simpler microencapsulation methods 
may be developed for preparing more functional microcapsules. An example 
is self-microencapsulation in which microcapsules are prepared merely by 
addition of a liquid formulation containing a wail forming monomer to 
water 35,74 A sprayable, self-encapsulating starch formulation has also been 
developed* 5 

2. Polymeric Pesticides 

Polymeric pesticides are obtained by bonding pesticides to polymers via 
covalent or ionic bonds to polymers, Polymeric pesticides are also obtained 
by binding pesticide first to monomers, followed by polymerization. 
Pesticide is released from the polymeric pesticide by hydrolysis or photolysis 
of the polymer-pesticide bond in the environment* 4 

A polymeric pesticide of chlordimeform for site-specific release control 
on cotton leaves was reported, 36 The following specific properties in the 
cotton leafs microenvironment were to be utilized as a specific release 
trigger, 

* pH values in the range of 8-10 existent on the leaf surfaces caused 
by alkaline excretions, 

• the optimum orientation of the leaves to sunlight with its 
photochemical potency. 

cation concentration of 1 8-20 m moles/1 found in cotton leaf dew. 
Consequently, alkaii-catalized hydrolysis, photolysis, and cation exchange 
have been identified as the most promising target-specific triggers to be 
utilized in the new site-specific release system for cotton. Preliminary 
greenhouse and field experiments have given evidence of the advantage of 
site-specific release systems. Especially light-triggered release as a concept 
showed the most promising results with respect to a remarkably prolonged 
duration of biological activity . 

Z. BIOPESTICIDE FORMULATIONS 1 X12 

Biopesticides are based on naturally occurring toxins, and . 
microorganisms such as fungi, bacteria* viruses, protozoa and nematodes are 
used in insect and weed control Interest is growing in biological control 
agents because they are safe, nonpolhiting, and sometimes more effective 
than chemical pesticides. 

Microbial insecticides are extremely promising pest-control tools for use 
in IPM programs. Their mode of action is slower than conventional chemical 
insecticides. Microbiological are generally quite specific and therefore 
nontoxic to nontarget organisms, and they are less likely to cause insect 
resistance than are chemical insecticides. 2 

Biopesticides, however, have tihe problems of stability botb during 
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;e and after application. Therefore, formulation research works are very 

? A particularly promising method to stabilize microbial insecticides is to 
_jcapsulate them in a pH-sensitive polymer that provides protection until the 
Jpblymer is broken down by the high pH in the insect gut. 2 ** 
jg£ After application, the microbial formulation is subject to various 
^nvironmeatal degradation conditions such as leaf pH t leaf exudates and 
:olytic enzymes, desiccation and sunlight. Microbial insecticides have 
found to lose 50% of their activity within a few days by solar radiation, 
ical brighteners have been found to give complete UV protection to viral 
ides. 66 

There are some other examples of microencapsulated 
iopesticides. 7 ^ 1 ' 11 Bacillus thurirtgiensis (Bt) was microencapsulated in 
gelatinized starch; the addition of congo red protected the Bt against UV 
ion, 14,63 A sprayable self-encapsulating starch formulation was also 
eloped Pre-geiatinized starch, sucrose, and Bt were mixed in water, and 
prdyed to cotton leaves, and Bt was entrapped on the leaf surface after 
ipplication. This MC had good rainfastness, and was effective against 
[European corn borer (Ostrinia nubilalis Httbner) neonate larvae for more 
2wk? s 

Celicap is a commercial product utilizing non-living bacterial cells of 
* genus Pseudomonas fluorescense as the walls for encapsulating the 
fcrtein toxins from strains of Bacillus thuringiensis? 1 ^ The bacteria are 
generally engineered to contain the Bt genes coding for the production of the 
which accumulate within Pseudomonas cells during fermentation. The 
$s are then killed and stabilized, hardening the bacterial cell wall by 
Irpsslinking, and inactivation of biotoxin degrading enzymes within the cell, 
pie -process leaves the folly active biotoxin effectively encapsulated within 
|tfte : bacterial cell. This product showed good efficacy for diamondback moth 
|>n cabbage, partly due to the enhanced field persistence achieved by the 
ion process* 22 . 
Microencapsulation in living cells was also reported* 17,2 * Bt toxin gene 
^as integrated into the chromosome of Pseudomonas fluorescense by a gene 
replacement with the transposon Tn5. 4? The Tn5 transposon was made 
transposase minus by deleting the responsible region from the transposon 
and replacing it with the Bt endotoxin. 

fcv The living cell approach to biotoxin delivery has some potential 
advantages over non-living ceils, 21 Since biotoxins such as the 5 endotoxins 
$pBt must be ingested to be effective, it may be difficult to deliver them 
Actively in a non-living form to soil-bound roots. The living cells, 
^however, can be applied to seeds prior to planting with the possibility that 
^ such cells may be able to colonize roots as the plant grows. A living cell 
could provide protection with only one application through a growing 
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It has been reported that biopesticides can be entrapped within a cross- 
linked matrix of organic polymers such as alginate, poly aery lam ide, or 
carrageenan to form stable and uniform granules. 19 These formulations are 
relatively inexpensive and permit addition of nutrient bases, pesticides^ or 
other compounds. 

It is also reported that invert emulsions promote infection without a 
lengthy dew period, although fungi which attack weeds often require a 
lengthy dew period to effect infection,** 56 

Pheromones and other attractants can be included to direct the pest to the 
insecticide, 90 This ct attracticide" formulation can reduce amounts of 
insecticides. 5 

Combinations of herbicides and bacteria can significantly reduce 
herbicide use rate to control a broad spectrum of weed species * 

F* OTHER FUNCTIONAL FORMULATIONS 

1. Jumbo Herbicides* 2 ' 48 

The Japan Association for Advancement of Phyto-Regulators (JAFR) 
has carried out basic research concerning large granular type herbicides, 
provisionally called Jumbo Pellet (JP), in an attempt to treat 0.3 ha paddy 
field within 5-6 min by throwing 20 JPs per 0.1 ha from levees into a paddy 
field. At present, " Jumbo" is a general term of the throw^in type herbicide 
formulations, and each formulation is about 50 g and applied 100-200 
formulations per hectare from the levees by hand. Then they spread and 
diffiise easily in water. The advantages of Jumbo herbicides are as follows. 
Small and light: Dosage is 1/3 of usual application. 

* Easy application and labor saving: They can be applied by hand 
from levees. 

* Dust free and no drift: Safe for both workers and adjacent plants, 

* Proper application: Depending on the area of the field, appropriate 
numbers of the formulations are thrown at equal distance. 

* Reduced cost of rice crop: Costs of delivery and storage of the 
formulation becomes cheaper* 

* Applicable even in bad conditions: They can be applied even on 
windy days. 

Jumbo herbicides are classified into two types. One is on effervescent tablet 
type. The other is water soluble package type. Effervescent tablets are 
formulated by using solid acid, carbonate, and dispersants, When these 
tablets are put into water, they effervesce vigorously and spread over a broad 
area, Active ingredients spread smoothly in the paddy field and become 
uniform within 6-24 hr. Water-soluble bags of herbicide granules are also 
available, 

2. Water Surface Spreading Form illations 

Water surface spreading granules of cycloprothrin are formulated by 
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^USing potassium chloride as a carrier in order to control rice water weevil. 63 
txttoB formulation is made mostly by impregnation of active ingredient 
I ablution into granulated carriers* After application to the paddy field, 
.igranu&s sink temporarily down onto the soil Then potassium chloride 
-dissolves and granules resurface and float. Finally, the active ingredient 
solution spreads in all directions on the water surface. Rice water weevils, 
%i$sorhoptrus oryzophiius live in paddy water and on rice plants, and touch 
the water surface. Therefore, this formulation can deliver the high 
Concentration of the active ingredient to the place where target rice water 
devils are living to result in good control. For this reason, this granule 
&ould be said to be a site-specific formulation. 

Binders in the granules are very important to resurface the granules. The 
* binders act as a trap of air in the granules after dissolution of potassium 
chloride in water that result in resurfacing of the granules. Therefore the 
^binders should not dissolve completely but remain viscous and keep their 
'binding property for some time. For such binders, a combination of high 
Itnolecular weight sodium polyacrylate and xanthan gum is the best. 
c: in order to spread the active ingredient on the water surface, organic 
solvents and surface active agents are used. In this case, the 
diisodecyiphthalate is used as a solvent and use of the block copolymers of 
ethyleneoxide and propyleneoxide as the surfactants is appropriate. 

These granules are also packaged in water-soluble bags, 37 and are 
applied by throwing ten, 60-g bags from levees by hand. The advantages 
obtained are similar to those from jumbo herbicides. When these water- 
soluble bags are applied to water they dissolve within a few minutes* The 
%ranules resurface for about 4 hours and the oily active ingredients spread on 
the water surface to control rice water weevil. 

It has recently been shown that the technology using potassium chloride 
Tas the carrier allows the heibicides to spread and diffuse sufficiently over the 
paddy field. In this instance, a water-soluble bag is seen as being applicable 
Tor the packaging of such jumbo herbicides, * * 

Floating carriers such as foaming periite and silicone sur&ctants are also 
applied to help the granules float, spread and diffuse on the water surface 
after application in water soluble bap.* 7 

A water-surface-spreading oil formulation has also been developed. 1 * 
This formulation is put drop by drop into the paddy field from bottles, which 
are hung from poles. Oily active ingredients immediately spread on the water 
surface, The oily film adheres to leaf sheaths and leaves of the rice plant. 
Surface tension and capillary action assure control of the rice insects even 
with changes in either the water level from rain or growth of rice plant, and 
control insect pests of rice crop. This application method is effective even in 
rainy condition and it provides for substantial reductions in labor 
requirements. 
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3. I kg Granule 72 ^ 7 * 85 

In Japan, herbicide granules are packed in 3-kg packages that will treat 
0.1 hectares. Recently, however, JAPR proposed to reduce the dosage to 1* 
kg /0,1-ha (l~kg granule). The 1-kg granule was developed to save 
application labor m paddy field and also to reduce distribution and storage 
charges. The 1-kg granules contain 3 times the amount of active ingredients 
as compared to the 3-kg granules. The I -kg granules are designed to be 
spread from the levees of the paddy field which has a 30-m total width. 
Therefore, the particle diameter needs to be 1.G-L5 mm (mainly L2mm) to 
reach out 15 m from each levees by the power spreader (the particle diameter 
of the 3-kg granules is 0,8- 0.9mm). Thus, there are about 400 granules in lg 
of 1-kg granule as compared to ca, 1000 granules in lg of 3-kg granules. 
This results in about 4 granules of 1-kg granules/100 cm* while there is 30 
granules of the 3-kg material/100 cm*. Thus the number of granules of 1 kg 
granules per unit area is about one eighth of that of 3 kg granules, In order to 
get stable herbicidal efficacy, it is essential to maximize the diffusion of the 
active ingredients in paddy water by either making smaller particle sizes of 
the active ingredients, and/or selecting of appropriate surfactants. With 
recent improvements, the l-kg granules now give sufficient herbicidal 
efficacy, 

V. CONCLUSIONS AND FUTURE TRENDS 

Recent trends are moving toward developing safer pesticides, more 
efficient and more labor-saving formulations, and new application 
technologies. Therefore development of highly effective, but short-lived and 
biorational active ingredients at reduced dosage is essential. For this purpose, 
research work for pesticide delivery systems becomes important. By advance 
of formulation technologies, various new functional formulations have been 
developed along this line, which achieve targeting, improve safety for 
workers and environment, reduce toxicity, increase biological efficacy, and 
save labor in the field. For example, there have been developed the 
microcapsules for cockroach control, whose mode of action is trampling of 
the microcapsules by cockroaches, water surface spreading formulations as 
site-specific ones, temperature-activated microcapsules and polymeric 
pesticides which are activated by water, UV light, or ions* For targeting, 
spray nozzles with the sensors that detect the targets have also been 
developed Tbe trend is to develop more various stimuli-responsive 
formulations and application technologies. 

Biopesticides are safe, nonpoilutiiig, and target specific. Therefore they 
are very promising and will be used more widely, but their formulations must 
be stabilized by various methods* 

The probability of discovering new pesticides through screening has 
decreased. It has become very difficult to develop new pesticides, and cost 
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and time for development of the new pesticides has increased significantly. 
Therefore, the development of new functional formulations and new 
application fields for existing pesticides is comparable to the invention of 
new pesticides. Thus, the cost and time required for such development would 
be less than that needed for the development of new pesticides. For example, 
fenitrothion microcapsules for termite control were recently developed, 
Fenitrothion is effective against termites but it decomposes on soil. 
Therefore, conventional formulations of fenitrothion could not be used for 
termite control. Microencapsulation protects fenitrothion from contact with 
soil and reduces decomposition. By this method, a new formulation and a 
new application field for fenitrothion were developed. 

For labor saving, various formulations and applications methods have 
been developed. In these cases, formulations have been developed to 
integrate into their containers and application methods. There are examples 
where the containers themselves function as the applicators, e.g. pesticide 
applications from the levees and irrigation inlets in paddy fields. 

In order to improve safety for workers and reduce the container disposal 
problem, water-soluble packages have been developed. This technology will 
be more widely used in future agricultural formulations. Closed transfer 
systems arid returnable and mini-bulk containers are also used in the United 
States. 

In the future, it is considerably desired to develop intelligent pesticide 
formulations and application technologies, which have sensing, processing, 
and activating functions. Then pesticide application will become very 
efficient, safe, and labor saving. Further development of these new functional 
formulations and application technologies are highly expected. 
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PESTICIDE PRODUCTS AND THE 
MODERN MARKETPLACE 



There is a seemingly endless variety of pesticide 
products sold in the urban and agricultural market- 
place, Casual observation in any hardware store or 
lawn and garden center will reveal that variations 
extend even to products that are manufactured by the 
same chemical company and contain the same ingredi- 
ents. 




Manufacturers often produce various forms of a 
pesticide to meet different pest control needs. For 
example, an insecticide may be applied as a liquid to 
control adult Japanese beetles on rose bushes and as 
a solid material for suppressing the larval (grub) stage 
of that insect in turf. Applying the insecticide as a liquid 
spray permits contact with the adult beetle, while the 
solid form can be watered into the root zone of the lawn 
where the grubs live, 

A pesticide product consists of two parts: active 
and inert ingredients. Active ingredients are chemicals 
which actually control the pest, Inert ingredients are 
primarily solvents and carriers that help deliver the 
active ingredients to the target pest; they serve to 
enhance the utility of the product. Inert ingredients may 
be liquids into which the active ingredient is dissolved, 
chemicals that keep the product from separating or 
settling, and even compounds that help secure the 
pesticide to its target after application. 

The combination of an active ingredient with a 
compatible inert ingredient is referred to as a formula- 
tion. Pesticides are formulated for a number of 
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different reasons. A pesticide active ingredient in a 
relatively pure form, ready for manufacturer's use, 
rarely is suitable for field application. An active ingredi- 
ent usually must be formulated in a manner that 

* increases pesticide effectiveness in the field 

* improves safety features 

* enhances handling qualities 

The formulation gives the product its unique physi- 
cal form and specific characteristics, enabling it to fill a 
market niche. There are approximately 860 pesticide 
active ingredients formulated into 21,000 pesticide 
products sold and used in the United States today. For 
most practical purposes, the terms formulation and 

product can be used interchangeably. 



AN OVERVIEW OF THE 
FORMULATION PROCESS 

The active ingredients in pesticide products come 
from many sources. Some, such as nicotine, pyre- 
thrum, and rotenone, are extracted from plants. Others 
have a mineral origin, while a few are derived from 
microbes. However, the vast majority of active ingredi- 
ents are synthesized in the laboratory. These synthetic 
active ingredients may have been designed by an 
organic chemist or discovered through a screening 
process of chemicals generated by various industries. 

Regardless of their source, pesticide active ingredi- 
ents have different solubilities, Some dissolve readily in 
water, others only (n oils, Some active ingredients may 
be relatively insoluble in either water or oils. These 
different solubility characteristics, coupled with the 
intended use of the pesticide, in large measure define 
the types of formulations in which the active ingredient 
may be delivered. 

it is preferable from the manufacturer's perspective 
to use the active ingredient in original form, when 
possible (e.g., a water soluble active ingredient formu- 
lated as a water soluble concentrate). When this is not 
feasible, it may become necessary to alter the active 
ingredient in order to change its solubility characteris- 
tics. This would be done, obviously, in a manner that 
did not detract from the pesttcidal properties of the 
active ingredient. 

Usually, an active ingredient will be combined with 
appropriate inert materials prior to packaging. A brief 
review of some basic chemistry terminology should 
prove helpful in understanding differences among the 
various types of formulations. 
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Example: 

The herbicide 2,4-D (2,4-dichlorophenoxyacetic acid), m purified form, Is a white, 
crystalline solid. It is an organic acid that is not particularly soluble in water or oiL For 
this reason, the acid form of 2,4-D has not seen much use in commercially available 
products. 

Generally, the acid form of 2,4-D is combined with a base. Bases neutralize acids 
and the resulting product is a salt and water, in this case, a saft of 2,4-D is generated. 
Most salts of 2,4-D are water soluble, 

Finally, the acid form of 2,4-0 can be combined with an alcohol to create a 2,4-D 
ester; 2,4-D esters are oil soluble liquids. 

In this manner, the herbicide 2,4-D can be altered to change its solubility charac- 
teristics and ultimately permit the development of a number of formulations far beyond 
those available through the use of the acid form. 



Sorption 

In some cases it may be necessary or desirable to 
adhere a liquid active ingredient onto a solid surface 
(e.g., a powder, dust, or granule). This process is 
called sorption and it can be accomplished by two 
possible mechanisms: 

* Adsorption—a chemical/physical attraction 
between the active ingredient and the surface of the 
solid. 

• Absorption — entry of the active ingredient into the 
pores of the solid. 

Solution 

A solution results when a substance (the solute) is 
dissolved in a liquid {the solvent). The solute can be a 
solid, a liquid, or a gas. The components of a true 
solution cannot be mechanically separated. Once 
mixed, a true solution does not require agitation to 
keep its various parts from settling. Solutions are 
frequently transparent, although if they are darkly 
colored this may not be the case. An example of a 
solution is the active ingredient in the herbicide 
Gramoxone®: paraquat (solute) dissolved in water 
(solvent). 

Suspension 

A suspension is a mixture of finely divided, solid 
particles dispersed In a liquid. The solid particles do not 
dissolve in the liquid, and the mixture must be agitated 
to maintain thorough distribution. Most suspensions will 
have a cloudy appearance. The herbicide AAtrex 41® is 
formulated as a suspension. The label directs the user 
to shake well before using. This product also forms a 
suspension when mixed with water for application as a 
spray. Explicit label information describes the need for 
sufficient agitation to keep the product dispersed in the 
spray tank. 
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Emulsion 



An emulsion is a mixture that occurs when one 
liquid is dispersed (as droplets) in another liquid, Each 
liquid will retain its original identity and some degree of 
agitation generally is required to keep the emulsion 
from separating. Emulsions usually will have a ''milky" 
appearance. The insecticide Diazinon 4E® is formu- 
lated as an emulsifiable concentrate. The active 
ingredient is dissolved in an oil-based solvent. When 
the product is mixed with water, an emulsion is formed. 
An emulsifying agent in the formulated product helps 
prevent the emulsion from separating by surrounding 
the oil droplets that contain the dissolved active 
ingredient to keep them from reuniting. 

Familiarity with the different terms and processes 
described above will lead to a greater understanding 
and appreciation of the advantages and disadvantages 
of many commonly used pesticide formulations. 

COMMON PESTICIDE 
FORMULATIONS AND SELECTION 
CONSIDERATIONS 

The importance of formulation type is generally 
overlooked, A well-considered decision to use the most 
appropriate formulation for a given application will 
include an analysis of the following factors: 

* Applicator safety. Different formulations present 
various degrees of hazard to the applicator Some 
products are easily inhaled, while others readily 
penetrate skin, or cause injury when splashed in the 
eyes. 

* Environmental concerns. Special precautions 
need to be taken with formulations that are prone 

to drift in air or move off target into water. Wildlife can 
also be affected to varying degrees by different formu- 
lations. Birds may be attracted by granules, and fish or 
aquatic invertebrates can prove especially sensitive to 
specific pesticide formulations such as 2 t 4-D esters. 

* Pest biology. The growth habits and survival 
strategies of a pest will often determine what formula- 
tion provides optimum contact between the active 
ingredient and the pest. 

* Available application equipment. Some pesti- 
cide formulations require specialized application 
equipment. This includes safety equipment, spill control 
equipment and t in special cases, containment struc- 
tures, 

* Surfaces to be protected. Applicators must be 
aware that certain formulations can stain fabrics, dis- 
color linoleum, dissolve plastic, or burn foliage. 



• Cost. Product prices may vary substantially, 
based on the ingredients used and the complexity of 
delivering active ingredients in specific formulations, 

Individuals such as commercial pest control 
technicians or farmworkers who may not be involved in 
the selection process but are responsible for the actual 
application should also be very aware of the type of 
formulation they are using. As stated, formulation type 
can have an impact on hazards to human health and 
the environment. Inattention to the type of formulation 
being used could mean the difference between a 
routine application and one that is the source of 
environmental contamination — or worse, a serious 
human exposure. 

Formulations are classified as solids or liquids on 
the basis of their physical state in the container at the 
time of purchase. A formulation can contain more than 
one active ingredient, and many have to be further 
diluted with an appropriate carrier (e.g., water) prior to 
use. 

Solid Formulations 

Solid formulations can be divided into two types: 
ready-to-use, and concentrates which must be mixed 
with water to be applied as a spray. The properties of 
six solid formulations are described in this publication. 
Three of the solid formulations (dusts, granules, and 
pellets) are ready-to-use, and three (wettable powders, 
dry flowables, and soluble powders) are intended to be 
mixed with water. 

Dusts 

Dusts are manufactured by the sorption of an active 
ingredient onto a finely-ground, solid inert such as talc, 



clay, or chalk. They are relatively easy to use because 
no mixing is required and the application equipment 
(e.g., hand bellows and bulb dusters) is lightweight and 
simple. Dusts can provide excellent coverage, but the 
small particle size that allows for this advantage also 
creates an inhalation and drift hazard, in general, dust 
formulations are no longer used in large scale outdoor 
situations due to their high drift potential. However, 
dusts are still applied as spot treatments for insect and 
disease control outside. Commercial pest control 
operators use dusts effectively in residential and 
institutional settings for control of various insect pests. 
Indoors, this type of formulation permits the delivery of 
an insecticide into cracks and crevices, behind 
baseboards and cabinets, etc. Thus, the insecticide is 
placed into the pest's habitat and away from contact by 
people and pets. 

Granules 

The manufacture of granular formulations is similar 
to that of dusts except that the active ingredient is 
sorbed onto a larger particle. The inert solid may be 
clay, sand, or ground plant materials. A granule is 
defined by size: Granule-sized products wil) pass 
through a 4-mesh (number of wires per inch) sieve and 
be retained on an 80-mesh sieve. Granules are applied 
dry and usually are intended for soil applications where 
they have the advantage of weight to carry them 
through foliage to the ground below. The larger particle 
size of granules, relative to dusts, minimizes the 
potential for drift. There is also a reduced inhalation 
hazard, but fines are associated with the formulation— 
especially when a bag is being emptied. In addition, 
granules have a low dermal hazard, The primary 
drawbacks of granules are their bulk, the problems they 



present in handling, and the difficulty inherent in 
achieving a uniform application with this type of prod- 
uct. Granules also may have to be incorporated into the 
soil to work, and they are sometimes attractive to 
nontarget organisms such as birds. 

Pellets 

Pellets are very similar to granules, but their manu- 
facture is different. The active ingredient is combined 
with inert materials to form a slurry {a thick liquid 
mixture). This slurry is then extruded under pressure 
through a die and cut at desired lengths to produce a 
particle that is relatively uniform in size and shape. 
Pellets are typically used in spot applications. Pelleted 
formulations provide a high degree of safety to the 
applicator. They do have the potential to roll on steep 



Pellets 




or frozen slopes and thereby harm nontarget vegeta- 
tion or contaminate surface water. 

Wettable Powders 

Wettable powders are finely divided solids, typicaliy 
mineral clays, to which an active ingredient is sorbed. 
This formulation is diluted with water and applied as a 
liquid spray. Upon dilution, a suspension is formed in 
the spray tank, Wettable powders will likely contain 
wetting and dispersing agents as part of the formula- 
tion. These are chemicals used to help wet the powder 
and disperse it throughout the tank, Wettable powders 
are a very common type of formulation. They provide 
an ideal way to apply an active ingredient in spray form 
that is not readily soluble in water, Wettable powders 
tend to pose a lower dermal hazard in comparison to 
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liquid formulations, and they do not burn vegetation as 
readily as many oii-based formulations. This formula- 
tion does present an inhalation hazard to the applicator 
during mixing and loading because of the powdery 
nature of the particles. Furthermore, there are a series 
of disadvantages associated with all formulations that 
form a suspension in the spray tank; They require 
agitation to prevent settling out; they can be abrasive to 
equipment; and they may cause strainers and screens 
to plug. 




Wettable powder 
before mixing 



Wettable powder 
after mixing 




Dry Flowubles 

Dry flowables—or water dispersible granules, as 
they are sometimes called — are manufactured in the 
same way as wettable powders except that the powder 



is aggregated into granular particles, They are diluted 
with water and applied in a spray exactly as if they 
were a wettable powder. Dry flowables, as would be 
expected, form a suspension in the spray tank; they 
have basically the same advantages and disadvan- 
tages as wettable powders, with several important 
exceptions. During the mixing and loading process, dry 
flowables pour more easily from the container and, 
because of their larger particle size, reduce inhalation 
hazard to the applicator. 





Dry fiowable 
before mixing 



Dry fiowable 
after mixing 



Note: The labels of some dry flowables do permit 
application of the product in the dry state. 
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Soluble Powders 



Soluble powders, although not particularly common, 
are worth mentioning for purposes of contrast with the 
wettabie powders and dry flowables. Their lack of 
availability is due to the fact that not many solid active 
ingredients are soluble in water. Those that do exist 
and are formulated in this fashion are mixed with water 
prior to spraying, dissolve in the spray tank, and form a 
true solution. Soluble powders provide most of the 
same benefits as wettabie powders without the need 
for agitation once dissolved in the tank. They are also 
nonabrasive to application equipment. Soluble pow- 
ders, like any finely divided particle, can present an 
inhalation hazard to applicators during mixing and 
loading. 




Liquid Formulations 

Descriptions of four, common liquid formulations 
that are mixed with a carrier follow, The carrier will 
generally be water, but in some instances labels may 
permit the use of crop oil, diesel fuel, kerosene, or 
some other light fuel oil as a carrier. 

Liquid Flowables 

The manufacture of liquid flowables (or flowables) 
mirrors that of wetlabie powders — with the additional 
step of mixing the powder, dispersing agents, wetting 
agents, etc, with water before packaging. The result is 
a suspension that is further diluted with water before 
use. The product is applied as a spray with all the 
advantages of a wettable powder. The benefit of this 





Liquid flowable 
before mixing 



formulation is that there is no inhalation hazard to the 
applicator during mixing and loading since the powder 
already is suspended in water, permitting it to be 
poured. Liquid flowables form a suspension in the 
spray tank and have the same problems inherent in 
any suspension. However, they usually do not require 
agitation during application due to the extremely small 
size of the suspended particle but will settle if not 
tended to. One further problem noted with this formula- 
tion is the difficulty in removing all of the product from 
the container during mixing, loading, and container 
rinsing. 

Microencapsulates 

Microencapsulates consist of a solid or liquid inert 
(containing an active ingredient) surrounded by a 
plastic or starch coating. The resulting capsules can be 
aggregated to form dispersible granules (see dry 
flowabtes), or they can be suspended in water and the 
product sold as a liquid formulation. Encapsulation 
enhances applicator safety while providing timed 
release of the active ingredient. Liquid forms of 
microencapsulates are further diluted with water and 
applied as sprays. They form suspensions in the spray 
tank and have many of the same properties as liquid 
flowables, 

HHHn^HHHjH Microencapsulate 
^HHB&i^^^^^^^^H before 




Microencapsulate 
after mixing 
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Emulsifiable Concentrates 

Emulsifiable concentrates consist of an oil-solubie 
active ingredient dissolved in an appropriate oil-based 
solvent to which is added an emulsifying agent, Emulsi- 
fiable concentrates are mixed with water and applied 
as a spray. As their name implies, they form an emul- 
sion in the spray tank. The emulsifying agents are long- 
chain chemicals that orient themselves around the 
droplets of oil and bind the oil-water surfaces together 
to prevent the oil and water from separating, Emulsifi- 
able concentrates allow oil-soluble active ingredients to 
be sprayed in water as a carrier. Some agitation is 
typically required to maintain dispersion of the oil 
droplets. They are not abrasive to application equip- 
ment, nor do they plug screens and strainers. Emulsifi- 
able concentrates have several disadvantages. There 
is a dermal hazard associated with this formulation, 
Emuisifiable concentrates readily penetrate oily barriers 
like human skin. They usually have an odor problem, 
and can also bum foliage and cause the deterioration 
of rubber and plastic equipment parts. 





(A) Water and oil without emulsifies 

(B) Emulsifiers link oil and water particles, enabling oil 
droplets to become suspended in water. 



Emulsiflable 
concentrate 
after mixing 




Solutions 

Solutions (water-soluble concentrates) consist of 
water-soluble active ingredients dissolved in water for 
saie to the applicator for further dilution prior to field 
application. They will, obviously, form a true solution in 
the spray tank and require no agitation after they are 
thoroughly dissolved. Solutions are not abrasive to 
equipment and will not plug strainers and screens. 
Although not a particularly common formulation, 
several major herbicides with wide-scale use are 
formulated in this way. They include products contain- 
ing paraquat, glyphosate and 2 r 4-D. Aside from lack of 
availability, solutions have few disadvantages; how- 
ever, some that are produced as dissolved salts can be 
caustic to human skin. 



Solution 
before mixing 




Solution 
after mixing 

Miscellaneous Liquid Formulations 

Most liquid formulations are designed to be mixed 
with a carrier before application. However, some 
products are sold ready-to-use (RTU), This type of 
formulation generally will have a low concentration of 
active ingredient. 

Low and ultra low volume concentrates used in 
specialty situations (e.g., space spraying and fogging) 
are frequently applied undiluted. Dermal hazards are a 
problem during mixing and loading of these products 
because of the high concentration of active ingredient. 
Low and ultra low volume concentrated formulations 
utilize special equipment to deliver the product in the 
form of very tiny droplets. Consequently, while they 
provide excellent coverage, drift potential and inhala- 
tion problems during application can be quite high. 




1.8 1.8 3.6 3.6 10.9 12J 12.7 14,5 16,3 21.8 

Percent of responses 



Aerosols and Fumigants 

These two formulations are frequently confused, yet 
they have very different properties and uses. 

Aerosols really refer to a delivery system that 
moves the active ingredient to the target site in the 
form of a mist of very small particles: solids or liquid 
drops. The particles can be released under pressure or 
produced by fog or smoke generators. Aerosols are 
especially useful for indoor insect control, as coverage 
is thorough. It can be difficult to confine the aeroso! to 
the target area, and there is always the danger of 
inhalation, 

Fumigants deliver the active ingredient to the target 
site in the form of a gas. Some fumigants are solids 
that sublime (turn into a gas) in the presence of atmo- 
spheric moisture. Others are liquids under pressure 
that vaporize when the pressure is released. Fumigants 
can completely fill a space and many have tremendous 
penetrating power. They can be used to treat objects 
(e,g,, furniture), structures, commodities, and even soil 
for pest insects and other vermin. Fumigants are 
among the most hazardous pesticide products to use 
due to their extreme inhalation danger 
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FORMULATIONS AND LABEL ■ 

INFORMATION 

Product labels will often convey information about 
how the pesticide is formulated by a suffix to the brand 
or trade name. The table below lists many of these 
suffixes and their meanings. A suffix can also include a 
number that indicates the amount of active ingredient in 
the product. The number contained in the brand name 
suffix of a solid formulation such as a dust, granule, 
wettabie powder, etc M describes the percent of active 
ingredient in that product on a percent by weight basis. 
For example, the brand name Sevin 50W® tells the 
purchaser that the product is formulated as a wettabie 
powder (W) and that it is 50% active ingredient, by 
weight The number included in the brand name suffix 
of a liquid formulation such as a liquid flowabfe (L) or 
an emulsifiable concentrate (EC) describes the amount 
of active ingredient in the product on the basis of 
pounds per gallon. The brand name Treflan 4EC® 
indicates that this product is formulated as an emulsifi- 




Suffix Meaning 
Describe the formulation: 

AF Aqueous Fiowable 

AS Aqueous Suspension 

D Dust 

DF Dry Fiowable 

E Emulsifiable Concentrate 

EC Emulsifiable Concentrate 

ES Emulsifiable Solution 

F Fiowable 

FL Fiowable 

G Granule 

OL Oil-Soluble Liquid 

P Pelleted 

PS Pelleted 

S Soluble Powder 

SG Sand Granules 

SL Slurry 

ULV Ultra-Low Volume Concentrate 

W Wettabie Powder 

WDG Water-Dispersible Granules 

WP Wettabie Powder 



Suffix Meaning 
Describe how a pesticide is used: 

GS For Treatment of Grass Seed 

LSR For Leaf Spot and Rust 

PM For Powdery Mildew 

RP For Range and Pasture 

RTU Ready-to-use 

SD For Use as a Side Dressing 

TC Termiticide Concentrate 

TG Turfgrass Fungicide 

WL To Be Used with Weed Killers 
Describe characteristics of the formulation: 

BE The Butyl Ester of 2 t 4-D 

D AnEsterof2 r 4-D 

K A Potassium Salt of the Active Ingredient 

LO Low Odor 

LV Low Volatility 

MP Modified Formulation 

T A Triazole 

2X Double Strength 

Label for use in special locations: 

PNW For Use in the Pacific Northwest 

TVA For Use in the Waterways of the Tennessee Valley 
Authority 



able concentrate and that it contains 4 pounds of active 
ingredient per gallon of product. 

Exceptions to these rules of thumb common. Read 
the pesticide label carefully and consult the ingredient 
statement for a precise description of the active ingredient 
and its concentration. 
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NOVEL APPROACHES TO 
PESTICIDE PACKAGING 



Pesticide packaging is receiving tremendous 
attention in today's markets, The traditional manufac- 
turing approach is to package liquid formulations into 
nonrefiltable plastic containers or to place granular 
materials into multilayered paper bags. State prohibi- 
tions against the burning of pesticide containers and 
pressures on the applicator to eliminate the disposing 
of plastic and paper containers in landfills have placed 
a premium on finding alternative packaging to replace 
small, one-way containers. The interest in and research 
on container management has spurred the develop- 
ment and implementation of a new generation of 
pesticide packaging and recycling programs to help 
stem the flow of plastic containers entering solid waste 
landfills. 



Solutions to the Nonrefillable Plastic Jug 

Pesticide Container Collection Programs 

Recycling programs aimed at reducing the number 
of plastic pesticide containers thrown away in landfills 
have been conducted among many state agencies and 
industries associated with agricultural production. 
Pesticide applicators bring properly rinsed pesticide 
containers to a collection site for inspection. Containers 
meeting inspection standards are passed through a 
chipping machine and reduced to recoverable plastic 
pellets. Pesticide container collection programs have 
been responsible for eliminating millions of pounds of 
plastic that otherwise would have been landfilled. 

Returnable and Refillable Containers 

Millions of 2 1/2-gallon plastic containers have been 
replaced with stainless steel tanks or plastic containers 
that hold larger volumes— 5 - 250 gallons. These 
minibulk containers are transported to the site of 
application and, when emptied, are returned to the 
dealer or manufacturer for reprocessing and refilling. 
They are normally tamperproof, dedicated to a specific 
formulation, easily transported, and recyclable. 

Water Soluble Packaging 

Pesticide manufacturers are converting many 
products from a liquid formulation to a water-dispersible 
dry formulation, or incorporating them into a gel matrix. 
Both types of formulations are packaged in water- 
soluble pouches, with product and pouch enclosed in a 
moisture-proof bag or carton. The applicator tears off t 



the outside protective 
cover and places the 
water-soluble bag into the 
spray tank. The bag 
dissolves and releases 
the dry or gel formulation 
into the water, The 
benefits of water-soluble 
packaging include limited 
exposure to the concen- 
trated pesticides, elimina- 
tion of the container 
rinsing process, en- 
hanced emergency spill 
response, and reduction 
of the amount of waste 
placed in landfills. 




Closed Granular Chemical Handling System 

Granular formulations are packaged into multilay- 
ered paper bags. Recycling multilayered bags is 
difficult because the paper, foil, and, plastic layers 
prove difficult in separating and impossible in rinsing, 
One innovative approach has been to place the granu- 
lar material into a dosed pesticide handling system that 
mounts directly to the ltd of the farmer's planter box. 
The container is returned to the supplier for refill. The 
solutions provided by the closed granular container 
systems are twofold: reduced applicator exposure, and 
the elimination of the multilayered paper bag. 



Synergists are chemicals that can boost the pesti™ 
cidal activity of an active ingredient. The combination of 
a synergist with the active ingredient provides a degree 
of pest control greater than what would be expected 
from the simple additive effects from each compound. 
Synergists are used with a variety of pesticides includ- 
ing insecticides, nematicides, and fungicides. Syner- 
gists typically have little, if any, activity against the pest 
when used alone. However, EPA policy is to include 
synergists in the active ingredient statement on the 
product label. 

A common example of a synergist is piperonyl 
butoxide. This chemical synergizes pyrethrin insecti- 
cides. It is believed to function by slowing down the 
insect pest's ability to metabolize (detoxify) pyrethrin 
resulting in fewer insects recovering from exposure to 
the insecticide. 



SYNERGISTS 



ADJUVANTS 

An adjuvant is any compound that facilitates the 
action of pesticides or modifies characteristics of 
pesticide formulations or spray solutions. The terminol- 
ogy for pesticide additives is confusing. It is often 
assumed that any material that lowers the surface 
tension of water (i.e., a surfactant) in the spray mixture 
or increases the wettability of the spray solution on 
surfaces is an adjuvant. 

Adjuvants are used in pesticide spray solutions as 

• wetting agents 

• penetrants 

• spreaders 

• co-solvents 

• stickers 

• stabilizing agents 

It is obvious that the term adjuvant encompasses a 
wider meaning than wetting agent or surfactant, There 
are many adjuvants that have little, if any, effect on 
pesticidal activity. 

These types of adjuvants include 

• anti-foam agents 

• buffering agents 

• compatibility agents 

• liquid fertilizer/herbicide mixtures 

Adjuvants are included in pesticide formulations as 
part of the total product which is sold by the manufac- 
turer or as an additive to be mixed with pesticide 
products in the spray tank. Adjuvants can be classified 
according to their type of action, 

There are three basic types of adjuvants used with 
pesticides: 

• Activator adjuvants include surfactants, wetting 
agents, penetrants, and oils, Activator agents are the 
best known class of adjuvants because they are 
normally purchased separately by the user and added 
to the pesticida! solution in the spray tank. 

• Spray modifier agents include stickers, film 
formers, spreaders, spreader/stickers, deposit builders, 
thickening agents, and foams. 

• Utility modifiers include emulsifiers, dispersants, 
stabilizing agents, coupling agents, co-solvents, 
compatibility agents, and anti-foam agents. 

Spray modifier agents and utility modifier agents are 
usually found as part of the pesticide formulation and 
thus are added to the pesticide product by the manu- 
facturer. 



SUMMARY 



Becoming informed about the benefits and prob- 
lems associated with the various pesticide formulations 
does not require a significant amount of memorization. 
Application of some basic principles of chemistry and 
consideration of formulation particle size can lead to 
some very accurate judgements about formulation 
properties. Several themes developed in this publica- 
tion can be used to construct a planning or decision- 
making model 

The proper selection of a formulation is a critical 
step in any pest control process involving pesticides, It 
is an important management decision that has an 
impact on profitability, human safety, and environmen- 
tal quality. An understanding of the properties of 
various formulations has as much significance to the 
applicator as it does to the supervisor. The applicator 
performs the duties of mixing and loading as well as 
application. Applicators come into close contact with 
both the concentrated and diluted product. A simple, 
personal interest in one's continued good health 
dictates the need to know the safety properties of the 
formulation being used. Furthermore, a concern for 
environmental quality reflected in a responsible appli- 
cation requires a familiarity with the attributes of a 
given formulation and the potential impact its use might 
have on the surroundings. 



No endorsement of named products by the authors or 
Purdue University is intended, nor is criticism implied for 
products that are not mentioned. Always follow the directions 
on the label. Many different formulations and combinations of 
these materials are sold under various trade names, and the 
quantity of use will vary with the formulation obtained. 
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Ask yourself the following questions when selecting or using a pesticide formutation: 



Is it a liquid or solid 


> 


formulation? 





If solid, remember that fine 
particles generally have a 
high inhalation hazard. 



V 

Is it applied dry, or mixed 
with water? 



V 

If mixed with water, will it form 
a solution or a suspension? 



If dry, remember that products 
applied as very small particles 
usually provide very good 
coverage but have a high drift 
potential. 



. V 

If solution, remember that 
formulations that dissolve in 
the spray tank do not require 
constant agitation, nor are 
they hard on equipment, 



V ■ 

If suspension, remember that 
formulations that create a 
suspension in the spray tank 
require agitation, are abrasive 
to equipment and can plug 
screens and strainers. 



v 



If liquid, remember that (relative to 
solids) liquid formulations have a 
high dermal hazard. 



V 

is it intended for further dilution in water? Will it form a solution, a suspension, or an emulsion? 



V 

If solution, remember that 
formulations that dissolve in the 
spray tank do not require further 
agitation, nor are they hard on 
equipment. 



V 

If suspension, remember that 
formuiations that create a 
suspension in the spray tank 
require agitation, are abrasive 
to equipment and can plug 
screens and strainers. 



V 

If emulsion, remember that 
emuisifiable concentrates form 
an oil-in-water mix in the spray 
tank and can separate unless 
agitated. 



Ait liquid applications that produce tiny droplets can provide very good coverage but have high inhalation and 
drift hazards. 



Reviewed 5/01 




Copies of this publication can be obtained from the Purdue University Media Distribution Center, 301 South 2nd Street, Lafayette, IN 47905-1092, 
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EMULSIF1ABLE CONCENTRATES • 3,2 



Active Ingredients 


Emulsfffors 


Stabilizers and solvents 


FB4 


FF/6 


MS 


V/487 


V/87 


-*■— — 


— — ■— 


Xylene 


SheElsolab 


Endoaulfan 35 


1,8 




3,2 








EPO, 2 


up to 100 




Etblon 50 


3,5 




1,5 










up to 100 




Fenltrothlon 50 


2,3 






5,7 








up to 100 




Lindane 25 


2,0 




3,0 








Cyclohexanone 25 


up to 100 




Malathktfi 50 


1,8 






3,2 








up to 100 




Halothlon 57 


2,5 




2,5 










up to 100 




Mollnato 72,5 


2,3 










RE/70 : 2,7 




up to 100 




Parattilon 50 


1-7 


3,3 












up to 100 




Parathlort Methyl 50 


3,5 










RB70 : 4,5 




up to 100 




Pendlmethalin 33,7 


4,7 








2,3 






up to 100 




Phanmediphan 15,9 












VB/55-N; 20 


isophorone up 
to 100 






Permalhrin 5 


2,7 




3,3 










up to 100 




Permethrin 25 


3,0 




3,0 










up to 100 




Permethrln 5 


3,3 




2,7 












up to 100 


Permethrln 25 


3,6 




2,4 












up to 100 


Propenll 35 












PR/500 : 16 


isophorone or 
Cyclohexanone 30 


up to 100 




leuaditon a 


2,3 




2,7 










up to 100 




Thtobencarb 50 


2,3 




2,7 










up to 100 




Toxapherte 75 


3,0 




2,0 








BPO 2 


up to 100 




THiluralln 48 


5,3 




1.7 










up to 100 





legenda: EPO * Epoxidized soybean oil 
MOB - Monochlorobenzene 

For specific tradenames see pag. 65 Data Sheets 5.2 

Above mentioned compositions are general examples; specific formulations are available on request. 



Auxiliaries 

for agrochemical 

formulations 



tt* RH&NE-POULENC 

RH6NE-P0ULENC GERONAZZO S.p.A. 



3-1 AQUEOUS SOLUTIONS — 



Some active ingredients, which are readily soluble and chemically stable In water can 
be formulated as concentrated solutions. That Is the simptlest and the cheapest type of 
formulation. 

However some possible problems needs to be considered: 

* the solubility of the active ingredient in the formulation have to be sufficiently high to 
avoid crystallisation during storage at low temperature. 

• The solution diluted at the use rate needs to have a wetting effect on the foliage. 

For these reasons to the AQUEOUS SOLUTIONS are often added solubilising agents to 
improve the solubility at low temperature and sufactants to improve the wetting effect 
and the penetration of the active ingredient through the cuticular layer. 
The wetting agents in our production range are the following: 

• SOPROPHOR 860/P 
. SOPROPHOR 840 

• SOPROPHOR BC/10 

As penetration improvers we have: 

• SOPROMINE S/30 

• SOPROMINE S/35 

• SOPROMINE 0/15 

• SOPROMINE O/20 

Some more information is given in the chapter: IMPROVEMENT OF PENETRATION OF 
CUTICULAR LAYER BY SURFACTANTS» (4.2), 



3-2 EMULSIFIABLE CONCENTRATES - 



Emulsifiable concentrates, have always been widely used because of their rather sim- 
ple manufacture process. 
Emulsifiable concentrates usually contain: 

♦ active ingredients 

♦ emulsifiers 

♦ stabilizers, stickers, pH buffer etc... 

♦ solvents and cosolvents 

The most usual solvents are xylene (usage of this product is now restricted In a number 
of countries), aromatic solvents such as SOLVESSO, SHELLSOL, etc, 
Sometimes to improve the solubility of the active at low temperature it's necessary to 
add polar solvents such as cyciohexanone, dimethyMormamide or Isophorone etc... 
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For the application In the field, such a formulation is diluted in water, forming usually 
an oiMn»water emulsion which permits a uniform distribution of active ingredients on 
the crop. 

The performance of an emulsifier in E.C. is very important to guarantee dispersed phase 
droplets in the range of 0.1. to 5 microns and ensure uniform spreading and wetting 
which is essential for efficiency, E,C, must always be in compliance with international 
specifications: F.A.O. (according to CIPAC methods) and W.H.O. They must also be in 
compliance with those specifically applied in every single country or by every single cu- 
stomer, as long as they respect the under mentioned chemical-physical characteristics: 

1) Stability in the long term (2 years approx). 

2) Heat stability (54° C). 

3) Cold stability (0° C). 



When diluted into water, they must have the following characteristics: 

1) Good blooming, 

2) Good stability to creaming, no oil separation. 

3) Behave satisfactorily in water of different hardnesses and temperatures. 

4) Perform to the field conditions (different use rates on the field). 



3*2*1 EIUI U LSI FIERS RANGE 



We list our range of emutsiflers as: 

• base emu Isifiers, 

• blended emuisffiers. 



a) Base emuisffiers 

These are single surfactants, used as a mixture of one or more hydrophflic nonionic 
surfactants with a lipophilic anionic one. Their balancing is qufte critical and the ra- 
tios of emutsiflers strictly applied. 
Our main base emuisffiers are: 



♦ NONIONIC 

• SOPROPHOR B 

* SOPROPHOR OR/36 

• SOPROPHOR BSU 

• SOPROPHOR S/25 

♦ SOPROPHOR 461/P 

* SOPROPHOR 487/P 

* SOPROPHOR 497/P 

• SOPROPHOR 724/P 



• ANIONIC 



• SOPROPHOR 70 

• SOPROPHOR 70/B 

• SOPROPHOR 60/BE 

• SOPROPHOR 2283 



b) Blended emulsifiers 

These are blends of anionic and nonionic surfactants, usually with relatively close 
HLB, used as pairs. Because of their particular compositions, with two or more tensr- 
des, their balance is easier and consequently, they offer a wider application field. 
Blended emulsifiers are also used for some specific formulations which are very diffi- 
cult to achieve with base emulsifiers. 
The main blended emulsifiers we offer are: 



Lipophilic activity 



GERONOL FF/4 
GERONOL SC/121 



Hydrophiiic activity 

• GERONOL. MS 

• GERONOL FF/6 

• GERONOL RE/70 

• GERONOL V/497 

• GERONOL V/87 

We aiso developped a similar range of products with a flash point higher than 65° C: 



Lipophilic activity 



GERONOL FF/4-E 
GERONOL SC/121- E 



Hydrophiiic activity 

• GERONOL MS-E 

• GERONOL FF/6-E 

• GERONOL RE/70-E 

• GERONOL V/497-E 

• GERONOL V/87-E 
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3-2-2 SCREENING OF THE SUITABLE EMULSIFIERS 

There are two methods; 



3-2-2-1 Practical method based on direct research 

According to the following scheme that shows the initial preferential couplings, In rela- 
tion to their well-known multipurpose activity, prepare: 

a) system to emulsify (active ingredients, solvents and stabilizers), containing 5% of a 
surfactant of table 1, 

b) system to emulsify (active Ingredients, solvents and stabilizers), containing 5% of a 
surfactant of table 2. 

c) Mix the two solutions according to the known method: 

a) system: 10 20 30 40 50 60 70 80 90 

b) system: 90 80 70 60 50 40 30 20 10 

Find the best balance in order to have a good blooming and consequently good stability 
to creaming and no oil separation. 

if the results are not satisfactory, repeat the test with another nonionic until the suita- 
ble pair is found. 

Verify eventually, the best ratio of balancing reducing the range of control to 5% (5:95/ 
10:90/ 15:85 and so on) instead of 10% as mentioned above. 

In some specific cases, it may be necessary to use more than 5% emulsifier to obtain 
the requested performances. 

Increasing the emulsifiers contents provide a better resistance to ageing and reduce va- 
riations in performance due to changeable chemical physical characteristics of the 
components. 



- EMULSIFIERS SCREENING SCHEME 



TABLE ! 



TABLE II 



Anionics 

(Lipophilic activity) 



Nonionfcs 

(Hydrophilic activity) 



BLENDS 



GERONOL FF/4 



GERONOL MS 
GERONOL FF/6 
GERONOL RE/70 
GERONOL V/497 



BASES 



SOPROPHOR 70 
SOPROPHOR 70/B 
SOPROPHOR 2283 



SOPROPHOR OR/36 
SOPROPHOR S/25 
SOPROPHOR 497/P 
SOPROPHOR 724/P 



The use of above mentioned products usually solves most of the E.C* formulation pro- 
blems. 

Other surfactants (shown in the list of paragraph «Emulsifiers range») could be taken in- 
to account, if some particular emulsivity problems occur. 

SOPROPHOR 60/BE (aikylaryl sulphonate calcium salt — non flammable) is used mixed 
with «base emulsifiers» when E.C. with a high flash point Is required. 
SOPROPHOR 70 (branched) has synilar activity of the SOPROPHOR 70/B (linear) and 
may replace It if the norms of the country allow its utilization. 



3-2-2-2 By the HLB determination (HLB system) 

It is a long time since the HLB system (hydrophilic-llpophilic balance) was introduced 
and used, providing reasonable results. 

Many specifications and discussions could take place on this principle, also conside- 
ring the great number of publications issued upon the subject, but Its utilisation may be 
shortly summarised as follows; one should bear in mfnd that a certain knowledge of the 
surfactants and of the systems to emulsify is needed in order to use it properly. 



a) Notes on the HLB system 

An arbitrary scale of HLB values is usually abscrfbed to emulsiflers, ranging from 0 to 
20, assuming from 0 to 10 for the lipophll tendency, and from 10 to 20 for the hydro- 
phil tendency. 

By using two emulsifiers with a well-known HLB (SOPROPHOR S/25 - SOPROPHOR j 
70) the HLB of the system to emulsify is determined, 

By balancing the surfactants of the «Emulsifiers range» so as to obtain the same -j 
HLB, one will find the pair giving the best emulsivity results, which however depend 
on many factors. 



Prepare two solutions having the same E.C. taken into account, the former containing 
7% of SOPROPHOR S/25, the latter containing 7% of SOPROPHOR 70, being the mo- 
st universal matched pair. 

Find the best ratio of emulsifier corresponding to the best emulsiflabllity, In order to 
determine the optimum HLB. 

For this practical research one uses the method cited in "Screening of the suitable 

emulsifiers» (paragraph 3-2-2-1). 

The HLB value is calculated In the following way: 

Example: 

SOPROPHOR S/25 (HLB 14,5) - 50% x 14,5 - 7.25 
SOPROPHOR 70 (HLB 8,5) • 50% x 8,5 = 4.25 



b) HLB determination of the concentrate to emulsify 



HLB of the mixture 



11.50 




c) Determination of the HLB of surface active agents 



There are a number of prescribed methods for rapid theoretical determination of the 
HLB from knowledge of the molecular structure, e.g.: 

HLB ---tL 
5 

«H» being the relative percentage by weight of the hydrophilic moiety in the molecule. 

HLB = 20 (1 — ) {valid for ethoxylated fatty acids) 

IA 

«IS» being the saponification value of the nontonic. 
«IA» being the acid value of the fatty acid. 
These two formulas can easily be combined, 

DAVIES treated the HLB value as a sum of structural factors, each group in the mole- 
cule bringing its own contribution to the total HLB value. The following equation al- 
lows a good approximation of HLB for most surface active agents. 

HLB = 7 + E (Hydrophilic group)— C (lipophilic group). 

To have a better chance of obtaining good emulsion, it is advisable to select a surfac- 
tant with an HLB value as close as possible to that of the phase to be dispersed. 
To give an example, HLB values of several well-known products are shown below. 



Disperse phase 


HLB 


Disperse phase 


HLB 


ParaffSnic oil 


10 


Solvent naphta 


14 


Mineral oil 


11.5 


Benzene 


15 


Vaseline 


12 


Diisopropytbenzene 


15 


Orthodichlorobenzene 


13 


Toluene 


16 


Kerosene 


14 


Pine oil 


16 


Xylene 


14 


Essential oils 


15-17 



3 2 3 CONTROL METHODS 



There are different control methods existing, which some large manufacturers and 
countries usually refer to, in compliance with the particular environmental and legislati- 
ve requirements. 

The formulations listed fn this catalogue have been specifically designed in order to 
achieve the best performances by using the official CIPAC control methods which, on 
average, better summarise the different norms. 

The qualitative specifications which the E.G. must show, can be generally summarised 
and simplified as follows: 



1) Limpid product, without suspended matter or sediment 

2) Active ingredient content 

3) Emulsion stability and re-emulsion: {CIPAC 1-MT 36), 

4) pH; {CIPAC 1-MT 75). 

5) Storage: low temperature stability: {CIPAC 1-MT 39). 

high » » {C)PAC 1-MT 46.1,3). 

The formufations subjected to accelerated storage test by heating might show slight 
chemical-physical variations to items 1, 2, 3, 4 and, however, comply with the FAO spe- 
cifications or close values when not edited. 

Better performances could be achieved with components of changeable chemical- 
physical characteristics, water with different hardnesses and temperatures, by balan- 
cing the ratios of the emulsif iers. 
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Active ingredients 


Emulslflers 


Stabilizers ancf solvents 


FF/4 


FF/6 


MS 


V/4S7 


V/87 






Xylene 


Shelisol ab 


Acetocnior 


50 
















MC8, 


up to 


100 










Atachlor 


48 


2,2 














MCB, 


up to 


100 










AzfnphOB Ethyl 


20 


2,0 




3,0 
















up 


to 100 






Azlnphoa Methyl 




1,0 




8,0 










MCB« 


up to 


100 










Butachtor 


W 


4,0 


2,0 


















up 


to 100 






Carbophenothion 


46 


3,6 






2,4 














up 


to 100 






Chlorfenson 


30 


2.5 


7,5 


















up 


to 100 






Chlortfane 


75 


5,8 








4,2 






EPO, 




1 


up 


to 100 






Chlombenacllate 


60 


1,6 




4,5 
















up 


to 100 






Chlorpyrifos Ethyl 


48 


3,2 










RE/70 


1,8 








up 


to 100 






Cyperm»thrto 


10 


2,7 




3,3 
















up 


to 100 






Cypermothrln 


25 


3,0 




3,0 
















up 


to 100 






Cypermethrflrt 


10 


3,3 




2 r 7 




















up to 


100 


Cypermettirin 


25 


3,6 




2,4 




















up to 


100 


Dtazlaon 


60 


3,0 




2,4 










EPO. 




2 


up 


to 100 






Dichlorvos 


50 








3,7 




OR&6 : 


2,3 


EPO. 




2 


MP 


to 100 






Dlcofol 


18,5 


0,7 




6,3 
















up 


to 100 






DEcofol 


48 


2,6 














Cyclohexanorre 


26 


up 


to 100 






DicorotfTtfrtttflfoft 


1#6 


0,6 




5,4 
















up 


to 100 






DFmothoate 


40 












SC/167 


:5,0 


Cycfohexanone 


40 


up 


to 100 






Dinocap 


48 


1,0 




4,0 
















up 


to 100 






2-4 D leooctyt Ester 


50 


1,7 




3,3 




















up to 


100 
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IN THE UMTE0 STATES PATENT AM) TRADEMARK OFFICE 



In re Patent Application of: 
Johnnie R. Roberts et al 

Application TSFo.: 09/916611 CodStmadonNo.: 8709 

Filed: July 27, 2001 Art Umt: 1616 

For- MANUFACTURE AND USE OF A Examiner A. N. Pryor 

HERBICIDE FORMULATION _ 



3 ? CVU 1.132 IW.fTf ARATION 

1. I am one of the inventors ofi*e above referenced application. I am employed by 
Hislena Chemical Comply as a Manager of the Product Development Laboratory in 
Memphis, Tennessee. Acopy of my most recent Curriculum Vitae is attached as 
Appendix A, In view of the above qualifications, I consider myself an expert in the field 
of agricultural compositions. 

2. I have reviewed the office action which was mailed on November 30, 2004. The 
examiner has rejected the dabnshased on composition of AF-300. I have also reviewed 
and am familiar with AF-300 along with the above identified application. 

3. The composition of AF-300 is found on their Material Safety Data Sheet 
("MSDS"). MST0S sheet, dated January 2002 (see Appendix 1). 

This MSDS sheet shows the following composition: 

2,4-DichlorophenoKy acetic acid at 300 grams per liter 
Synthetic ethoxylated alcohol at 50% 
Solvent 400 at 23 S grams per liter. 



t-a/sa mud 



S9II6SiX06 Zt-Vl S08S/E8/S0 



1 c 



4, Since the MSDS and other literature describe this produce as containing kerosene 
(see page 3 under the heading of the subheading of proper Shipping under the heading of 
Storage and Transport), it is assumed that Solvent 400 is kerosene or contains a 
significant level of kerosene. The Solvent 400 is present in 235 grams per liter, 

5 . The use of kerosene in this large amount (Solvent 400 is 23 5 grams per liter) 
significantly affects the benefits' of the inventive formulation, 

A. Kerosene is flammable and therefore posses several problems such as wha 

shipping and handling. 
K Kerosene has a very noticeable and objectionable odor. Because 2,4-D 

esters are frequently applied in conjunction with kerosene, this would be a 

liability as compared with the inventive formulations which exhibit virtually 

no odor. 

C, Kerosene poses a potential inhalation hazard, (See AP-300 MSDS sheet 
under Acute - inhaled hazards). 

D, Kerosene will likely cause deterioration of spray application equipment. 
6. Further evidence that kerosene causes problems is that Agricp Affray 300 
Herbicide's formulation was changed February 3, 2003 (see Appendix 2), According to 
the new February 3, 2003 MSDS, Agricrop's AF 300 herbicide, has replaced the 
kerosene (Solvent 400) with Solvesso 150. Therefore, the new formulation is now nori- 
flamma ble because of the replacement of kerosene with Solvesso 150. Solvesso 150 is a 
solvent that is naphtha, petroleum, h*avy aromatic RN: 64742-94-5. This is further 
evidence of the negatives of kerosene, 



1. For the above stated reasons, I believe that signiScant amounts of kerosene (Solvent 
400 at 235 grams per liter) would have a substantial negative impact pn the claimed 
formulations. 

8, I hereby declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Date 
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APPENDIX A 



Curriculum Vitae 
Johnnie Roberts 
July 22, 2005 

Cur rm ,i.b, W ..HhOe,e n .a, era WCo ra pa By: """^^ 

Services 

Education: Bachelor of Arts Degree with a Major in Chemistry - University of 

Tennessee - Martin 

Job experience: 30 years experience in the formulation and development of 
Pesticide and Spray Adjuvant Products 

Professional certification: Certified Crop Consultant: (CCA) 2000 - 20005 

Publications- Co-Author of 10 Scientific papers dealing with the formulation 

and/or application of pesticides and spray adjuvants 

Inventor of Record for the following patents. 

6*11,038 A gricultural formulation 
6.541.424 Manufactur e ™* ™* of a herbicide formulation 
KESTmHorno^^ 
capability 

nnn TU^f^re and use nf herbicide chlorinat ed.phenox y formulation 
1906,961 AMnoternjdj^^ 
5Jj77Jj2 Agricultural formulation 

5^741^ ta^^ 
capability 

^ggren rvr y granular ferti l e blend and a method of fertilizing plants 

5,580.567 I^ene^ j^sse^^ 

capability , . 

5,393,791 HcMej^^ 
capability 

too^oi o B nlnW ft hiphlv active dim gibX^B3niifeto. i" an alcohoyeste r . 

solvent system . 
< |17 a 70s H^^m essentially norimm^mmm^^^ un ^ 

capability — — • •• — '-' """" 
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ISSUED by NUFARM | 



1 jnfaMfe No. MT Km Issue DatcT^uarY 200 , 2, 
Product Name : AJB300 Herbicide 



Classified as hazardous according to criteria of NOH5C_ 



COMPANY DETAILS 



Company Name 
Address 

Emergency Tel. 
Tel/Fax 

Other Information 



NUFARM AUSTRALIA LIMITED. (ABW 80 004 377 730} 
L03-105 Pipe Road Lavsrtoit Kerch 
Victoria 3026 Australia 
24hr 1B00 033 498 

TelT 103) 9282-1000 Fax! <03) 9282-1001 



mENTIFlCATlON 



Product Cod? 
Product ffame 
proper Shipping 
fHamc 

UN Ntimoer 
DG Class 
Packing Group 
Hazchem Code 
Potsoos Schedule 
Product Use 



0027 

AF300 Herbicide 1 . 

FLHMABM LIQUIDS f W.O.5. - U , 4 -dichlorophenoKyacetic ac Wkeros.ne) 

3 

III 
2Y. 

For the integrated control of Groundsel Me h. JW™ 
burr, Bathurst burr and watar hyacinth and other *,eed* a* listed m the 
Directions for Use Table ♦ ™ — 



Physical Data 



Appearance 
MeHifig Point 
Boiling Point 
Vapour Pressure 
Specific Gravity 
Flash Point 
Flamm, Limit LEL 



Li 9 ht straw coloured ItoLd liquid with typical hydrocarbon odour. 
<0<"C 

>i-60*C (fior solvent} 

Active ingredient considered non-volatile 

X,Q3 - 1.05 (1.044) 

40*C 

No information available ^, ™ — 



Other Properties 



Volatile Component -23% 

AutoiRftition Temp. No information available 

Vapour Denary No information available 

Farm ' Liquid 

Other Information Kmulaif ies in water. 



Ingredieocs 

Ingredients 



Name 

2,4-Dichlorophenoxy acetic acid 
Synthetic ethoxy&ted alcohol 
Solvent 400 



CAS Proportion 
94-75-7 M»#L 
68439^46-3 50 % 
235 g^L 



HEALTH HAZARD INFORMATION 



Health Effects 



according to the Workaafe Criteria- 
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| fafoafe No, N 1 TOM Issue Pat* : J™"* ^ 



Product Name : AH00 Herbicide 



Ciassi fled as hazardous according to criteria otKOHSC 



Xzxtit - Eye 
Actitc - Skin 

Acute - Inhaled 
Chronic 

Other information 



The concentrate is Irritating to the eyes. tfo permanent affect, on the *Y« 
is expected from a single exposure ^ oltv . & 
The concentrate is irritating to the skin. Prolonged or repeated exposure 
^ ~«.tti«g of the s*in which could lead to secondary 
SeL absorption of 2,4-0 acid is possible if contact with the concentrate 

"h^i™'oi solvent may lead to headache or nausea i£ exposure ia 
prolonged, Avoid breathing spray mists. 

Chronic Over Exposure , Repeated absorption of relatively large dose, of 
2,4-D presents a risk to the Hver and kidneys. 

If poisoning occurs, contact a Doctor or Poisons Morton Centre 13 11 26_ 



Pint Aid 

Swallowed 



Bye 

Skta 

Inhaled 



If swallowed do NOT indue* siting; see* judical J-^^*^ 
show this container or label or contact Che Poisons Information Centre on 
Til 26 "aXe every efCo» eo prevent ™it £r=» entering the lungs, by 

~ia E iSr t ir e - are undated by the Co^nwealth Oepart^t 
^hSc! a«d Med Care via the HatLonal Drags and KKm Schedule. These 
°L^«Lnf art liable for lotion of spray solution and *™ 
of^oe^att; however, if «M»rUL WWWS of the 

fallowed i^re than ahout 5 0»1> W " ^S^'S^Tir^ly 
30 .ainutes away, the induction o£ vomitxng f™ 1 * JZfJTtT^L ^fEw 
based on MEDXCM, ADVICE if a physician can be contacted by phone. All cars 
SET b. M£» to prevent voait frcn being inhaled. Do not give anyth ln g by 
mouth to a seai'conaious or unconscious person. „ in ,„.„ a 
IfflnB diately irrigate with copioue quantity of water Ear at least IS minutes. 
Eyelids to be held open. 

Wash affected areas throughly with soap and water. 
Remove contaminated clothing and launder be£ore re -use. 

Remove viccim to frssh air until recovered, ■ 



Advice to Doctor — ! — 

Advice to Doctor Treat sympeomatically - which niav be 
AspiratLon of vomitus may lead to pulmonary pneumonitis, vtacta *ay 6« 
serious, especially in young children, — . 



Other Health Hazard Information m 



PRECAUTIONS FOR USE 



Exposure LimlSs 
Eng; Controls 



No exposure limit* have been set for this product, however, an exposure 
limit has been set for 2,4-9 acid (solid) at 10 *s/ffl3 

Handle the concentrate in a well ventilated space Mat «al ™t,Ut«n^ 
adequate, although a local exhaust should be provided *f arterial is handled 
in confined spaces. _^ _ mm ^ m ™~ <- 



Personal Protection 



drinking and .molting, hands, arms and face Choroughly «th soap and 

7aT: After each day's use. wash gloves, face shield and contacted 

clothing. _ 



FlammabUity 
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[7 ^»fe Mo. NUQO-3 Tlate : J"""* 2002 _ _ 

Product Name : AJF3GG Herbicide 

Classified as hazardous according to criteria of NOHSC 



Fire Hazards 



Flammable 40'C (Abel L.CJ for solvent present. 



SAFE HANDLING INFORMATION 



Storage and Transport 



Storage and Transport Transport Derails 

Proper Shipping Hsune? 



proper Shipping 
Name 

EPG Number 



Proper Shipping swne: 

Sl»mmable liquid, n.o.9. (a,4-dichla«pt«ndKyac«tic acid) 
UN No. Class: 3 

Packaging Group: Ul Kazchem f 2* 

™U sources oe ignition deluding static -l««icity buildup during 

ST** S^r« t ai«. ti^tly -1* in a P l.c ,™ 

seeds, fungicidal and inaectieldal sprays or forilwers. 
^H^B LIQUIDS, H.Q.S. - «. 1 -dicMorophsnoKVa^ i= 

3A1 



Spills acid Disposal 



Spills & Disposal 



Contain B plU and absorb with sanci or proprietary abeor^nt (vannicullwl - 
Present from entering drains, waterways or sewers. 

^.iSSittal*- or purpura top, sides and bo Ct -» and dispose 
of in landfill in accordance with local relation., 0«-.iW dxapos.al of 

concentrate i» not acceptable > — — — 



Fire/Explosion Hazard 



Fire/Explos- Hazard 



Winauisbinq Media: Hater £og, dry chemical, eoam, CQZ*- 

worn i£ material is involved in fires especially in conE.oed spaces. 

SSJTrtS; and Bxposion totd. Kay -it toxic e™=b oE hydrogen 
"SoriL! phosgene »d carbon monoxide if .atrial is involved „ tin. or 
subjected to extreme heat. 

H^rd^Rc^n stL -ay £ »» oxidUins W . -r — viol.*:!, *xth s^ °~d 18l n 9 

amenta. 1 

Polymerisation is not possible. 

2Y — : 



Hazchem Code 



OTHER INFORMATION 
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ISSUED by NUFARMj 



Product Name: AF300 Herbicide 

Gasified as hazardous according to criteria of NQHSC^ 



Toxitoiogy 



2,4-D {2, 4 -dichlorphenoxy acetic acid) 



LDS0 (oral, rat) ; 
t,DS 0 { dermal , rabbit ) i 
kCSO (inhalation, rat) : 
Not toxic to bees 
LCS0 {rainbow trout) : 
LC50 (daphnia) : 
LCSO (mallard duck}: 
In trials using 3,4-0 as 
of between 5 and 3 



699mg/Kg 
>2,000mg/Kg 

>1.79rog/Ii Uhr) {maximum attainable concentration) 



Environ* Protection 



-lOOmg/L, 
>5,Q00mg/Kg diec 

a drug, studies on volunteers have shown that doses 
body weight do not cause any acute toxic effects. 
Emulated 3.4-D products can be absorbed by ingestion, inhalation (spray 
mist) and through the skin. Studio of users ^^T^ih™* ^eHith Lad 
absorption through the akin is the most common route. When used with good 
agricultural spraying practice and <>ood personal hygxene, absorption of 

l'X-l toTZiV^lto in the body; a -single dose of a,«-D 1* rapidly 
axcreted (in a few days) , mainly in the urine. 

The Australian Acceptable Daily Intake(ADI) of 3,4-D for a human is 
0 Olfflg/Wday, «t for the public tor daily, lifefciaa exposure. This « 
based on the ioSL of l.Omg/kgVday, the level detained to show no .H «t. 
during long term exposure for the most sensitive indicators and 
sensitive Ipeoiea, (SH. Comm. Dept. of Health and Aged Care, -MI but , 
TGA, August 2001) . , 
2 4-D products do not appear to pose any threat to birds. 
\XX products do not appear to pose any threat to fish other than xn very 
hign concentrations. 
DO MOT spray in high winds- 
with this product or used containers. 

o^her purpose. After use, triple rinse containers, add rinsate to the spray 
tank, therToffer container for recycling/reconditioning, or puc top, 
sides and bottom and dispose of in landfill in accordance with local 
regulations. On-site disposal ot concentrate is not acceptable 
Equipment that has been used for this product should not be used for the 
application of other materials to sensitive plants, unless it has *^ 
washed out with hot, soapy water or U ammonia solution, followed by several 

^no^ueron'ortn situations were damage to susceptible crop plants such 
as cotton, tobacco, tomatoes, flowers, vines fruit trees or other 
susceptible crop plants x&y result from direct applicatxon or spray drift. 



Do not contaminate dams, waterways or streams 
DO WOT use this container Eor any 



375391 t 



8 



Attorney Doucet No.: 00306-00142 



Nufarm 



5 of 5 



llnfrnftfeNo. Ntmrft I ^eDate : January 2002 



ISSUED by NUFARM 1 



Product Name : AJF300 Herbicide 

Classified as hazardous according to criteria of KOHSC 



pkg, & Labelling 



WARNINQ 

KEEP OUT OF RiACH OF , 

READ SAFETY DIRECTIONS BEFORE OPTING 

Not to be used Cor any purpose o*r in any manner contrary to the label unless 
authorised under appropriate legislation, 

The product has been assessed according to the Worksafe criteria for 

classifying hazardous substances and is classified as hazardous: 

Risk Phrases: 

RIO Flammable 

£22 Harmful if swallowed 

R3S/37/38 irritating to eyes, respiratory system and skm 
R65 Harmful: may cause lung damage if swallowed 
Safety. Phrases t 

S3 Keep out of reach oE children 
S23 Do not breathe vapour 
324 Avoid contact with skin 

S26 In case of contact with eyes, rinse Mediately with plenty of water 

and sesH medical advice 
S3S/37 Wear suitable protective clothing and gloves 

SS2 If swallowed, do not induce vomiting; see* medical advice mediately 
and show this container or label. ReEsr to First Aid sectxon, 



CONTACT POINT 



Coataci 



Normal Hours: 
After Hours; 
. . .End Of MSPS 



Mr Volkev Maier 
Shift Supervisor 



Phone : 
Phone r 



*03) 1000 
1&00 033 493 
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Agricrop - Affray 300 



Page I of 2 




Home 



mm AGRICROF 

Dr rt rf*jr+« Orders t-inka Cont; 



Atamt Us 




Products 

Product: AFFRAY 300 ( Previously AF 300 ) 

New nort flammable tafroulaticm ndw availabta in n<m aasy to p^r S Hire pestle bottle* 

label . 
MSPS 

Mnthftr nf Million s - NRM fa ctssheet 
^hgLQf M^* Qn s - Flow er, feeM§ 
Mother of Millio ns - Qene raLphotog!^^ 
Water H yacinth - NRM facts sheet 



h<*0& &l<*M5 site ganl^ 

last updaEsd: 9rt 1/2004 ffl 2002 Agdcrop Ply Lid 



http;//vww,agricrop J com.au/prod_afrray300,htm 



1/7/2005 
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Agricrop - Affray 300 



, , _ , nn - m 1/7/2005 
hitp;//www.agricrop.com.au/prod_ j aFrf ay 3 uu. mm 
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HHB AGRICROP B EMERGENCY TELEPHONE 

ABN 1 00 84 473 309 (Ai. Hours) 1800 033 111 

MATERIAL SAFETY DATA SHEET 



AGRICROP AFFRAY 300 HERBICIDE 

Agrtcrop Pty Ltd 
1S69 Wynnum Road 
Tingalpa, Queensland 4173 

Telephone: 07 3348 41 13 - Facsimile: 07 3348 2702 
Hazardous according to criteria of Worfcsafe Australia. 



\ IDENTIFICATION 

Product Name : Agricrop AFFRAY 300 Herbicide 

pther Names; techem Code: 

UN No: 

Dangerous Goods Class; 

Packaging Groups 

P dson Schedule: Not Scheduled 

Product Type: lielecthre herbicide. Emulsiflabie Concentrate 

Uses: For the integrated control of Groundsel Bush, Mothers-Millions, Noogoora Burr H Bathurst Burr, 
Water Hyacinth and other weeds. h 



Physical appearance & Properties: 

A pnaarancea Odour: Light straw coloured liquid with typical hydrocarbon 
Form: Liquid 

Malting/softening pofot: -20°C (for solvent) 

Soiling point: > 170°C (for solvent) 

Vapour pressure: Active ingredient considered non-vo&We. 

Vb&ajlle materiatsi Approx. 30% 

Flashpoint: 70°C 

Flammabilitv Limits: No information available 
fttitofanition Temp.: <45G D C 
Specific gravity.: 1.068 

Solubility in water Insoluble in water, emulsifies in water 
Other Properties: Hmulsiflers in water 



Synthetic ethoxyiate alcohol 68439-46-3 50% w/v 



1 of 5 Pro*JCU Agricrop AFFRAY 300 Herbicide 

Agnerop Pty Ltd. ' Uf J * |ssued; Q3 February 2003 

ABN 100 84 473 309 
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HUH AGRICROP 1 EMERGENCY TELEPHONE 

(Ail Hours) 1800 033 111 
ABM 100 84 473 309 * 

MATERIAL SAFETY DATA SHEET 



II HEALTH HAZARD DATA 

T^e concent is considered harmful if swallowed, when classified according to the WorKsafe 
sSXa concentrate is irritating to the eyes. No permanent effects on the eyes is expected from a 

breathing spray mist. 

Primary route of exposure is inhalation and skin and eye contact. 

S^a^: Repeated absorption of relatively large doses of 2,4-D presents a risk to the 
Hver and kidneys. 

Other Health Hazard Information: 

if poisoning occurs, contact a Doctor or Poisons Infer matlon Centre 1 3 1 1 26. 
First Aid* 

vomit torn entering the lungs by careful placement of the patient. 

^i^^^^^ by mouth to a semi-conscious or unconscious person. 

Bye: Immediately irrigate with copious quantity of water for at least 1 5 minutes. Eyelids to be held 

SktoWash affected areas thoroughly with soap and water. 
Remove contaminated clothing and launder before re-use. 
Inhaled: Remove to fresh air recovered. 
First Aid Facilities: 



Adv/ice to doctor: Treat symptomatica^, ™eciallv 
Aspiration of vomitus may lead to pulmonary pneumonitis, which may be serious, especially 

children. 



in young 



2 of 5 Product: AgricfQp AFFRAY 300 Herbicide 

Agricrop Pty Ltd. 6 v issued: 03 Febatary 2Q03 

ABN 100 84 473 309 
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iAGRICROPS 

EMERGENCY TELEPHONE 
(Alt Hours) 1BG0 033 111 

ABN 100 84 473 309 

MATERIAL SAFETY DATA SHEET 

Toxicity Date; 

2 A~D {2Adichlorphenoxyacetic acid) 
LO« Oral (Rat): 69 ^S'* 9 ,,, 

Not toxic to bees 

LCm (Rainbow trout): -1 Q0rng/L 

LCsn (Daphnia): 1.4mg/L 

LC^ Uallard Duck): >5,Q00 m g/kg diet 

in trials using 2.4-D as a drug, studies on voluntas i have 

36mg/kg body weight do not cause any acute tone effects. Studies of Sers (sprayers) have 

mainly in the urine. 

{Ref: Comm. Dept. of Health and Ageing. 'ADI bsf , TGA. March WW). 



lit PRECAUTIONS FOR USE 

The JnlSuhffl^) of the solvent (Soivesso 150) recommends an occupational exposure limit 
of 100mg/m3 (17ppm) TWA total hydrocarbon. 

2 oS2S^2 exhaust shouid be provided if material is handled in confined spaces. 
Personal Protection: „ D ^„, 

use, wash gloves, feca-shiefcJ and contaminated clotnmg. 

FlarnmabHity: 

Ncn flammable, combustible CI. 

Environment: 

Marine Pollutant 

no NOT sorav in high winds. Da not contaminate dams, waterways or streams with this producl : or 
thoroughly and dispose of safety in an approved manner. 

% nf *5 Product; Agrlcrop AFFRAY 300 Herbicide 

Agricrop t*ty Ltd. -* m 3 j asuer J; 03 February 2003 

ABN tOO 473 309 
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AGRICROP 



EMERGENCY TELEPHONE 

{ 

MATERIAL SAFETY DATA SHEET 



ABN 100 84 ,73 309 {AH Houre) 1S0O 033 111 



Equipment that has been used for this product should not be used for the application of ° th * r 
mliteK^^ Plants, unless it has been well washed out with hot, soapy water or 1 % ammonia 
solution, followed by several Clearwater rinses. ^i™- n 
Do not use on or in situations where damage to susceptible crop plants *^™^J%^U m 
tomatoes, towers, vines, fruit trees or other susceptible crop plants may result from direct application 
or spray drift. 



IV SAFE HANDLING INFORMATION 
Storage & Transport: 

. ISorlgina! container, tightly sealed, m a safe place away from seeds, fungicidal and Insecticidai 
sprays or fertilisers so that cross contamination cannot occur. 

SiredT^f azardous for transport by the Australian Code for the Transport of Dangerous Goods 
by Road and Ra& 

Packaging and Labelling; 
CAUTION 

KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING OR USING 

Not to be used for any purpose or in any manner contrary to the label unless authorised under 

The^^rttotearl'assessBd according to the Worksafe criteria for classifying hazardous 
substances and is classified as hazardous; 
Risk Phrases: 

R22 Harmful if swallowed. 

R36/37/3S Irritating to eyes, respiratory system and skin. 
R65 Harmful; may cause lung damage if swallowed. 
Safety Phrases: 

32 Keep out of reach of children. 
323 Do not breathe vapour. 

Stt ^cl^M^^ rinse immediately with plenty of water and seek medical advice. 
S36/37 Wear suitable protective dothing and gloves. rf *h««thi 0 
S62 if swallowed, do not induce vomiting; seek medical advice immediately and show this 
container or label. 

Spills and disposals: 

Contain spill and absorb with sand or proprietary absorbent (vermiculite), 
Prevent from entering drains or waterways or sewers. 
Collect in sealed open top containers for disposal. 

Dispose of by industrial incineration or dumping at a site approved by local authorises. 
Triple rinse containers, add rinsate to the spray tank, then offer container for "g^^^ 1 ^ 
or puncture top, sides and bottom and dbpose oF in a landfill in accordance w.th local regulations. On- 
site disposal of concentrate is not acceptable, 
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EMERGENCY TELEPHONE 
(AH Hours) 180QQ33 111 

ABN 100 84 473 309 

MATERIAL SAFETY DATA SHEET 
Fire/Explosion Hazard: 

Fvtin guishinQ Media: Water fog, dry chemical, foam, CO* 

^p^inhti.a Procedures: Breathable air apparatus may have to be worn if material fa involved 
in fires especially in confined spaces. Keep upwind. 

— Fusion Hazard:. May emit toxic fcrnes of hydrochloride, phosgene and carbon 
SS^if material is involved in fires or subjected to extreme heat. 

IStIS, oxidising agents, may react violently wfth strong oxidising agents, 
polymerisation is not possible. 



V OTHER INFORMATION 

All due care and ** so far as practicable, has been applied in the preparation and coSation of the 
out the relevant safety data appropriate to J^^^SSfa Hol , or recommendation to the user 

contact point: Agricrop Pty Ltd 

1569 Wynnum Road 
Tingalpa, Queensland 4173 

Telephone: 07 3348 4113 - Facsimile: 07 3348 2702 

National Poisons Information Centre: Dial 13 11 26 (from anywhere in Australia) 

Please read all labels carefully before using product. 



5 of 5 Product: Agricrop AFFRAY 300 Herbicide 

Agricrop Pty Ltd. ° 01 ° Issued: 03 February 2003 

ABN 100 84 473 309 
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Application No.: 09/91661 1 



Docket ,mo.: 00306-00142-USU 

EXHIBIT 3 



408430 



^ Attorney Docket No.: 00306-00142 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Johnnie R Roberts et al. 

Application No.: 09/916611 Confirmation No.: 8709 

Filed: July 22, 2005 Art Unit: 1616 

For- MANUFACTURE AND USE OF A Examiner: A. N. Pryor 
HERBICIDE FORMULATION 

37 CFT* 1.132 DECLARATION 

1 . I am one of the inventors of the above referenced application. I am employed by 
Helena Chemical Company as a Manager of the Product Development Laboratory in 
Memphis, Tennessee. A copy of my most recent Curriculum Vitae is attached as 
Appendix A. In view of the above qualifications, I consider myself an expert in the field 
of agricultural compositions. 

2. I have reviewed the office action which was mailed on November 30, 2004. The 
examiner has rejected the claims based on composition of AF-300. I have also reviewed 
and am familiar with AF-300 along with the above identified application. 

3. The composition of AF-300 is found on their Material Safety Data Sheet 
("MSDS"). MSDS sheet, dated January 2002 (see Appendix 1). 

This MSDS sheet shows the following composition: 



2,4-Dichlorophenoxy acetic acid at 300 grams per liter 
Synthetic ethoxylated alcohol at 50% 
Solvent 400 at 235 grams per liter. 



HCC-H Declaration 7-21-05.DOC 



1 



^ Attorney DwLn No.: 00306-00142 

4. According to the MSDS sheet for AF-300, Solvent 400 is kerosene. According to 
the online chemical reference at httrWMiejn^^ nih.g ov/chemid pjus the CAS number 
used on the AF-300 MSDS sheet (68439-46-3) is also known as Neodol 91-6. (See 
Appendix 2). 

5 The formula was reproduced from the AF-300 MSDS sheet. This formula (A) 
contained 300 grams per liter of 2,4-D acid, 235 grams of kerosene (or Solvent 400), and 
50% by volume of Neodol 91-6. After addition of the Solvent 400 and Neodol 91-6, the 
solution was clear. After the addition 'of 2,4-D acid, the formulation became cloudy with 
chunks of 2,4-D technical dispersed. After 1 hour of stirring at ambient, there was still a 
substantial amount of undissolved 2,4-D acid in the sample. After an additional 15 
minutes of stirring with temperature ramped up to 48 degrees C, the formulation was still 
hazy with undissolved chunks of 2,4-D acid. After another 15 minutes of stirring and 
ramping to temperature up to 70 degrees C (dangerous in the presence of Solvent 400), 
the solution finally cleared and the 2,4-D was solubolized. After 30 minutes of cooling, 
however, the temperature dropped to 37 degrees C and the solution was hazy again with 
the 2,4-D coming out of solution. For this reason, this would not be considered a viable 
formulation. 

6. The formula from our Example 1 of the patent application was reproduced. It 
contained 85% of a Cll alcohol with 3 moles of emylene oxide, and 15% 2,4-D acid. 
After the addition of the 2,4-D acid to the ethoxylated alcohol, the formulation became 
cloudy with chunks of 2,4-D technical dispersed. After 30 minutes of stirring at ambient 
temperature, the formulation was clear and the 2,4-D acid was fully solubolized. 
7 Photos of the formulations are provided in an attached Powerpoint presentation. 



HOG-1 1 Declamioti 7-23-05.IX>C 



^ Attorney Do&wt No.: 00306-00142 

8 . I hereby declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Date ^ Johnnie R. Roberts 
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APPENDIX A 



Curriculum Vitae 
Johnnie Roberts 
July 22, 2005 

Current job title with Helena Chemical Company: .Director of Product 

^ -J Development and Technical 

Services 



Education: 



Bachelor of Arts Degree with a Major in Chemistry - University of 
Tennessee - Martin 



Job experience: 30 years experience in the formulation and development of 
Pesticide and Spray Adjuvant Products 

Professional certification: Certified Crop Consultant: (CCA) 2000 - 20005 

Publications: Co-Author of 10 Scientific papers dealing with the formulation 

and/or application of pesticides and spray adjuvants 

Inventor of Record for the following patents: ,„ 

6.831.038 Ajprrirailrural formulation 

6.541.424 Manufacture and »se of a herbicide formulation 

jrgTH-p F ^ T p, P n, 1g P^ptitiaUv nonaqueous ad juvant compositions whh bufferin g 
capability 

foil ?l n »™* "«* of herbicide chlorinated phenoxy fonmjlation 

^onfi qm AlVatinlamide srreader-sticker surfactant combination 
5.877.112 A priraifawal formulation 
« 711 WPnmM ^ P n„ s esserrtiallvnonaquepusj^^ 
capability 

5 77S 6^0 Drv granular fertilizer blend and a method of fertilizing plants 

5,580.567 Hornp^pe^^ 

capability . . 

5,393,791 jtanogejL^^^ 
ca pability 

^igio WglfL*" 1 "^ w F Wv active ^™etho a te formulations in an alcohol/este j; 

solvent system 
svg 70S -Hnmn pP.np.ous. essentially r« ujgu^^ 

capability — ( „.. ! , n ™ OT — ^ — ^—^^ - 



;>C1 



Attorney DoSL. No.: 00306-00142 
APPENDIX 1 



HOC-11 Declaration 7-21 -05.DOC 



4 




lufarm 



c c 

Material Safety Data Sheet 



Page: 1 of 5 



InfosafeNo. NU003 Issue Date: January 2002 


ISSUED by NUFARM 


Product Name: AF300 Herbicide 




Classified as hazardous according to criteria of NOHSC 




COMPANY DETAILS 



Company Name 
Address 

Emergency Tel. 
Tel/Fax 

Other Information 



WUFARM AUSTRALIA LIMITED. (ABU 80 004 377 780) 
103-105 Pipe Road Laverton North 
Victoria 3026 Australia 
24hr 1800 033 498 

Tel: (03) 9282-1000 Fax: (03) 9282-1001 



IDENTIFICATION 



Product Code 
Product Name 
Proper Shipping 
Name 

UN Number 
DG Class 
Packing Group 
H&zcfcem Code 
Poisons Schedule 
Product Use 



(2, 4~dichloraphenosiyacetic acid/kerosine) 



0027 

AF300 Herbicide 
FLAMMABLE LIQUIDS, ..N ,0* S. 

1993 
3 

III 

2Y 

55 

For the integrated control of Groundsel bush, Mother-of -millions, Noogoora 
burr, Bathurst burr and water hyacinth and other weeds as listed in the 
Directions for Use Table, 



Physical Data 



Appearance 
Melting Point 
Boiling Point 
Vapour Pressure 
Specific Gravity 
FJash Point 
Flamm. limit LEL 



Light straw coloured limid liquid with typical hydrocarbon odour. 
<0°C 

>160°C (for solvent) 

Active ingredient considered non-volatile 

1.03 - 1.05 {1,044) 

40°C 

Mo information available 



Other Properties 



Volatile Component 
Autoignition Temp, 
Vapour Density 
Form 

Other Information 



-23% 

No information available 
No information available 
Liquid 

Emulsifies in water. 



Ingredients 


Name 


CAS 


Proportion 




2,4-Dichloropbenoxy acetic acid 


94-75-7 


3O0grt- 




Synthetic ethoxyteteci aJcohoI 


6843946-3 


50 % 




Solvent 400 




235 g/L 



HEALTH HAZARD INFORMATION 



Health Effects 



Acute - Swallowed h significant hazard exists if the concentrate is accidently swallowed. 

Absorption of relatively large amounts of 2,4-D can produce headaches, 
nausea, lethargy, motor weakness and inco-ordination 
The concentrate is considered harmful if swallowed, when classified 
according to the Worksafe Criteria, 
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Infosafe No, 
Product Name : 



NT 10m Issue Date : January 2002 
AF300 Herbicide 



ISSUED by NUFARM 



Classified as hazardous according to criteria of MQHSC 



Acute - Eye 



Acute - Skin 



Acute - Inhaled 



Chronic 



Other Information 



The, concentrate is irritating to the eyes. Wo permanent effects on the eyes 
is expected f rota a , single exposure 

The concentrate is irritating to the skin. Prolonged or repeated exposure 
may cause defatting of the skin which could lead to secondary dermatitis. 
Some absorption of 2,4-D acid is possible if .contact with the concentrate 
is prolonged. 

Inhalation of solvent may lead to headache or nausea if exposure xs 
prolonged. Avoid breathing spray mists. 

Chronic Over Exposure: Repeated absorption of relatively large doses of 
2,4-D presents a risk to the liver and kidneys. 

If poisoning occurs, contact a Doctor or Poisons Information Centre 13 11 26 



First Aid 



Swallowed 



Eye 

Skin 

Inhaled 



If swallowed do NOT induce vomting; seek medical advice immediately and 
show this container or label or contact the Poisons Information Centre on 
13 11 26, Make every effort to prevent vomit from entering the lungs by 
careful placement of the patient. 

The above first aid instructions are mandated by the Commonwealth Department 
of Health and Aged Care via the National Drugs and Poisons Schedule, These 
instructions are suitable for ingestion of spray solution and small amounts 
of concentrate; however, if SUBSTRHTIAL AMOUNTS of the concentrate have been 
swallowed (more than about 50ml) AND if medical assistance is more than , 
30 minutes away, the induction of vomiting should be CONSIDERED, preferably 
based on MEDICAL ADVICE if a physician can be contacted by phone. Ml care 
must be taken to prevent vomit from being inhaled. Do not give anything by 
mouth to a semi-consious or unconscious person* 

Immediately irrigate with copious quantity of water for at least 15 minutes. 
Eyelids to be held open, 

Wash affected areas throughly with soap and water. 
Remove contaminated clothing and launder before re-use. 

Remove victim to fresh air until recovered. ^ 



Advice to Doc tor 

Advice to Doctor 



Treat symptomatically . 

Aspiration of vomitus may lead to pulmonary pneumonitis, 
serious, especially in young children, 



which may be 



Olber Health Hazard InfonmatioB 



PRECAUTIONS FOR USE 

Exposure Limits 



No exposure limits have been set for -this product, however, an exposure 
limit has been set for 2, 3-D acid (solid} at 10 mg/m3 
En, Controls Handle the concentrate in a well ventilated space. Natural ventilation is 

Eng. Controls although a local exhaus t should be provided if material » handled 

in confined spaces, __™ . 



Personal Protection 



Pr&tectivc Equip. 



Avoid contact with eyes and skin. DO NOT inhale spray mist. When preparing 
sp-ay wear PVC or rubber apron, elbow-length PVC gloves and face shield. 
When using the prepared spray wear face shield- If product on skin, 
mediately wash area with soap and water. After use and before eatxng, 
drinking and smoking, wash hands, anas and face thoroughly with, soap and 
water. After each day's use, wash gloves, face shield and contaminated 
clothing , ________ 



Flammabiiity 




Si 
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Product Name: AF300 Herbicide 

Classifi ed as hazardous according to criteria of NOHSC 



Fire Hazards Flammable 40°C (Ab el LC. ) for solvent present, 

SAFE HANDLING INFORMATION 



Storage and Transport 



Storage and Transport Transport Details: 

Proper Shipping ^ame; 

Flammable liquid/ n.o.s. {2 t 4-dichlorophenoxyacetic acid) 
UN No, 1993 Class: 3 

Packaging Group: III Hazchem: 2Y 

Avoid all sources of ignition including static electricity buildup during 
transfer operations* 

Store in original container, tightly sealed, in a safe place away from 
seeds, fungicidal and insecticidal sprays or ferilizers* 

Proper Shipping FLAtMTiBLE LIQUIDS, N*O.S, - (2, fl~dichlorophenoxyacetic acid/kerosine) 

Name 

EPG Number 3A1 



Spills and Disposal . ■ ; 

Spills & Disposal Contain spill and absorb with sand or proprietary absorbent (vermiculite) , 
Prevent from entering drains, waterways or sewers. 
Collect in sealed open top containers for disposal. 

Triple rinse containers, add rinsate to the spray tank, then offer container 
for recycling/reconditioning, or puncture top, sides and bottom and dispose 
of in landfill in accordance with local regulations, On-site disposal of 
concentrate is not accepta ble. 

Fire/Explosion Hazard 

Fire/Expkis, Hazard Extinguishing Media: Water fog, dry chemical, foam, C02. 

Special Tire Fighting Procedures : Breathable air apparatus may have to be 
worn if material is involved in fires especially in confined spaces. 
Keep upwind, 

Unusual Fire and Exposion Hazard: May emit toxic fumes of hydrogen 
chloride, phosgene and carbon monoxide if material is involved in fires or 
subjected to extreme heat. 
Hazardous Reaction Store away from oxidising agents, may react violently with strong oxidising 
agents * 

Polymerisation is not possible. 
Bazchcm Code 2Y 



OTHER INFORMATION 
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InfossfeNo. 


NIJ003 ' Issue Date: January 2002 H 


ISSUED by NUT ARM 


Product Name : 


AF300 Herbicide 

Classified as hazardous according to criteria of NOHSC 





Toxicology 



Environ, Protection 



2,4-D (2, 4~dichlorphenoxyacetic acid) 
LD"50 (oral, rat) ; , 699mg/Kg 
LD50 (dermal, rabbit); >2,O0Omg/Kg 

LC50 (inhalation, rat): >l,79mg/L Hhr) (maximum attainable concentration) 

Kot toxic to bees 

LC50 (rainbow trout): -lOOmg/I, 

LC50 (daphnia) : 1.4mg/l 

LCSO (mallard duck) : >5, O00mg/Kg diet 

In trials using 2,4~D as a drug, studies on volunteers have shown that doses 
of between 5 and 36mg/Kg body weight dp not cause any acute toxic effects, 
Formulated 2, 3-D products can be absorbed by ingestion, inhalation (spray 
mist) and through the skin. Studies of users (sprayers) has shown that 
absorption through the skin is the most common route. When used with good 
agricultural spraying practice and good personal hygiene, absorption of 
2,4~D is very low, 

2,4-D does not accumulate in the body; a single dose of 2, 4-D is rapidly 
excreted (in a few days), mainly in the urine. 

The Australian Acceptable Daily Intake {ADD of 2, 4-D fox a human is 
O.Dlmg/kg/day, set for the public for daily, lifetime exposure. This is 
based on the HOEL of 1 , Gmg/kg/day, the' level determined to show no effects 
during long terra exposure for the most sensitive indicators and the most 
sensitive species. (Ref; Comm. Dept. of Health and Aged Care, *ADI List', 
TGA, August 2001) . 

2,4™D products do not appear to pose any threat to birds* 

2, 4-D products do not appear to pose any threat to fish other than in very 

hign concentrations. 

DO NOT spray in high winds. Do not contaminate dams, waterways or streams 
with this product or used containers. DO MOT use this container for any 
other purpose. After use, triple rinse containers, add rinsate to the spray 
tank, then offer container for recycling/ reconditioning, or pucture top, 
sides and bottom and dispose of in landfill in accordance with local 
regulations. On-site disposal of concentrate is not acceptable. 
Equipment that has been used for this product should not be used for the 
application of other materials to sensitive plants, unless it has been well 
washed out with hot, soapy water or 1% ammonia solution, followed by several 
clear water rinses. 

Do not use on or in situations were damage to susceptible crop plants such 
as cotton, tobacco, tomatoes, flowers, vines fruit trees or other 
susceptible crop plants may result from direct application or spray drift. 
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IikfosafeNo. , 


KU003 Issue Date; January 2002 


ISSUED by NUFARM 


Product Name : 


AE300 Herbicide 

Classified as hazardous according to criteria of KOHSC 





Pkg. St LabcJlmg WARNING 

KEEP OUT OF REACH OF CHILDREN 

READ SAFETY DIRECTIONS BEFORE OPENING 

Not to be used for any purpose or in any manner contrary to the label unless 
authorised under appropriate legislation, 

The product has been assessed according to the Worksafe criteria for 

classifying hazardous substances and is classified as hazardous: 

Risk Phrases: 

RIO Flammable 

R22 Harmful if swallowed 

R36/37/38 Irritating to eyes, respiratory system and skin 
R65 Harmful: may cause lung damage if swallowed 
Safety Phrases: 

S2 Keep out of reach of children 

523 Do not breathe vapour 

524 Avoid contact with skin 

S26 In case of contact with eyes, rinse immediately with plenty of water 

and seek medical advice 
S36/37 Wear suitable protective clothing and gloves 

S62 If swallowed, do not induce vomiting; seek medical advice immediately 
and show this container or label. Refer to First Aid section . 



CONTACT POINT 



Contact 



Normal Hours: Mr Volker Maier 
After Hours: Shift Supervisor 
. , ,End Of MSDS. . . 



Phone : 
Phone : 



(03) 9282 1000 
1800 033 49B 
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ChemlDplus Advanced J »3 a-»a»-H— i ^toxnei * n ****--** 

C9-11 Pareth-3 
RN: 68439-46-3 



Name of Substance 
(1)09-11 Pareth-3 
00C9-11 Pareth-6 
S3 09-11 Pareth-8 
[ijParett>91-3 . 
mpareth-91-6 
lSPareth-91-S 

Synonyms 

QU (C9-C11) Alkyl alcohol, ethoxyiate 
BE) (C9-C11)AIkyl alcohol ethoxylate 
HiNeodol91-6 

S3 Polyethylene glycol, nonyi, decyl, undecyl ether 

Systematic Name 

ffl Alcohols, C9-1 1 f ethoxylated 
III Aikyl(C9-11) alcohol, ethoxylated 

Supertist Name 

III Alcohols, C9-11 , ethoxylated 



U S N ational library of Medicine , 8600 Rockvjlie Pike, Bethe&da, MD 20394, 
■ ' M a frr"f *«* flf Health. Department of Health & Human Servme^ 
Cop yrlorrt and Privacy PoEcv , Freedom of in formation Act , Accessibility . 
Customer -^rvire- tehtp^teh.nim.nth.goy, 
Ust modified on September 9, 2004. 



http://chem.sis.nlm^ 



07/21/2005 



Application No. : 09/9 1 66 1 1 



Docket xso.: 003 06-00 142-USU 

EXHIBIT 2 



408430 



Attorney Docket No.: 00306-00142 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Johnnie R* Roberts et al. 



Application No,: 09/916611 



Confirmation No.: 8709 



Filed: August 29, 2005 



Art Unit: 1616 



For: MANUFACTURE AND USE OF A 
HERBICIDE FORMULATION 



Examiner: A. N Pryor 



37 CFR 1,132 DECLARATION 



1. I am one of the inventors of the above referenced application. I am employed by 
Helena Chemical Company as a Director of Product Development and Technical 
Services in Memphis, Tennessee, A copy of my most recent Curriculum Vitae is attached 
as Appendix A In view of the above qualifications, I consider myself an expert in the 
field of agricultural compositions, 

2. I have reviewed the office action which was mailed on November 30, 2004, The 
examiner has rejected the claims based on composition of AF-300. I have also reviewed 
and am familiar with AF-300 along with the above identified application. 

3 . The composition of AF-300 is found on their Material Safety Data Sheet 
('MSDS"), MSDS sheet, dated January 2002 (see Appendix 1), 

This MSDS sheet shows the following composition: 

2,4-Dichlorophenoxy acetic acid at 300 grams per liter 
Synthetic ethoxylated alcohol at 50% 
Solvent 400 at 23 5 grams per liter. 



HCC-ll Declaration 8-3-05 AF~300,DOC 
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Attorney Docket No. : 00306-00142 

4. The fonnula from our Example 1 of the patent application was reproduced. It 
contained 85% of a Cll alcohol with 3 moles of ethylene oxide, and 15% 2,4-D acid. 
After the addition of the 2,4-D acid to the ethoxylated alcohol, the formulation became 
cloudy with chunks of 2,4-D technical dispersed. After 30 minutes of stirring at ambient 
temperature, the formulation was clear and the 2,4-D acid was fully solubolized. The 
odor exhibited with this formula, is very mild, and surfactant-like. This is very 
uncharacteristic of other commercial 2,4-D products. The odor can be a serious problem 
for applications of 2,4-D in sensitive areas, where neighbors may rightly fear herbicide 
drift. The flash point of the formula in Example 1 was over 200 degrees F. This places 
Example 1 in the non-flammable category with regards to shipping and storage. 

5. As in the AJF-300 disclosed formula, 235 grams per liter of kerosene was added to 
our Example 1. The solution immediately took on the odor of kerosene. Kerosene has an 
objectionable odor to most people, and may indicate to many neighbors that a herbicide 
application has been made nearby. Their real concern is really with herbicide drift, and 
when chemicals odors are detected, neighbors may be rightly concerned about injury to 
non-target plants. 

6. The flash point of the kerosene containing formulation was 128 degrees F. This 
would require that shipments of this formula made by air would be classified as 
combustible. (See attached citation from 49 CFR 173 as Appendix B. Shipments made by 
ground would be considered combustible. Many states have strict requirements for 
storage of both combustible and flammable products. This could require consumers who 
store this product to make expensive modifications of their storage and containment 
areas. 

HCC-ll Declaration 8-3-05 AF-300.DOC 
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7, I hereby declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title IS of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 




Date 




HOC-ll Declaration 8-3-05 AJF-300.DOC 
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APPENDIX A 



Curriculum Vitae 
Johnnie Roberts 
July 22, 2005 

Current job title with Helena Chemical Company: .Director of Product 
i^urr i J Development and Technical 

Services 

Education: Bachelor of Arts Degree with a Major in Chemistry - University of 

Tennessee - Martin 

Job experience: 30 years experience in the formulation and development of 
Pesticide and Spray Adjuvant Products 

Professional certification: Certified Crop Consultant: (CCA) 2000 - 20005 

Publications: Co-Author of 10 Scientific papers dealing with the formulation 

and/or application of pesticides and spray adjuvants 

Inventor of Record for the following patents: 

PAT. Tl+1«> 

6.831.038 Apticnmiral formulation 

Manufacture and use of a herbicide formulation 
KP.37 313 Hor ^ ppnPons essentially non Muegusj^S^l^ro^ions with bufferin g 

capability 

^xjnno M am ,f at *i,re and use of herbicjdechl orinated phenoxy formulation 

sjgfrofti Aiv^wi^ s preader-stirVer s urfactant combination 

1377.11? ApT'»^tiirfll formulation . 

5j4jjraHomo^^ 
ca pability 

*T?*/arx TVy prntnilar fertilizer blen d and a method of fertilizing plants 
L «ng7 iw^enm essentially nomgugous^^ buffer ^ 
capability _ . . 

5,393.791 Hfifflfigfflfi^^ 

ca pabilit y 

^^ o^ w,^ .ni„hi ft hi ghly active diin sfligate^^J^maiA n alcohol/ester 

solvent system 
5J78J95 Horiy^^ 
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Product Name: AF3W Herbicide 

Citified as hazardous acpordrngto criteria of NOHSC 



COMPANY DETAILS 



Company Name 
Address 

TeiflFa* 

Other Information 



tfUTOEM AUSTRALIA LIMITED- (ABU 80 004 377 7S0) 
103-105 Pipe Road kaverton Worth 
victoria 302S Australia 
241it 1800 033 

Tel: {03} 9282-1000 Fa*: (03) £282-1001 



IDENITTIC ATION 



Product Cute 
Product N«mft 
Proper Shipping 
ISaoac 

UINMumber 
DG Class 
Packing Group 
Hawfoe-m Code 
Poisons Schedule 
Product Use 



0027 

AF300 Herbicide 

1333 
3 

III 
2Y 

For the integrate control -of Groundsel bush, Mother- opinions, Noogcora 
burr, Bathurst burr water hyaqinth" and otber weeds aE listed xn the 
Directions for Vse Table, . — 



Physical Data 



Melting Point 
Boiling Point 
Vspow Pressure 
Specific Gravity 
Flash Point 
Flamm, Limit LEL 



Light straw colored liffiW liquid with typical hydrocarbon odo*r. 
>160*C (for solvent) 

Active ingredient considered noa -volatile 
1.03 ™ 1-05 a,0<J4) 

tfo information available 



Other Properties 

Volatile Component 
AutcigaUioBTemp. 
Vapour Density 
Form 

Othtr IflformatioEi 



-23% 

No information available 
Uo information available 
Liquid 

Efmilsifies in water. 



Ingredients 



2,4-Dichloiophenoxy acetic acid 
Synthetic tthoxylased alcohol 
Solvent 400 



94*75-7 300 g/L 

233 



HEALTH HAZARD INFORMATION 



Health Effects 



A^.ftdtmd A sisttificant hazard exists if the concentrate iff acc^entiy swallo^d, 
^sorption of relatively large amounts of 2,4-D c«i produce fceadaefces, 
rsusea, lethargy, motor weataess aad iBCO-ordination 
The concentrate ie considered harmful if swallowed, *nen classed 
according to the Worksale Criteria, 
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llnfbsafeNo. 


NU0Q3 Issue Date : _ imu ^ 2m - — 


ISSUED fay NUFARM 1 


Product Name : 


AK300 Herbicide 

Ctassifrisd as hazards according to criteria of NOHSC 





Acat* - Eye 
Acute - Skin 

Acute - Inhaled 
Chronic 

Other Into naatiort 



No permanent effects on the eyes 



The concentrate ia irritating to the eyes, 
is expected from a single exposure 

tfae concentrate is irritating to the shin. Prolonged or repeats ensure 
iav cause defttbing of the skin which could lead to secondary ««tLtM. 
Some absorption of 2 F 4-D acid is possible if contact with the concentrate 
.is prolonged. 

Inhalation o£ solvent nay lead to headache or nausea if exposure is 
prolonged. Avoid breathing spray mists. 

Chronic Over Exposure: Repeated absorption of relatively large doses of 
2 r 4~D presents a risk to the liver and kidneys. 

If poisoning occurs, contact a Doctor or Poisons information Centre 13 11 26 



First Aid 



Swtt Hewed 



Sktc 
Idttftaf 



If swallowed So HOT indwee vomiting; seek medical advice immediately and 
Ghov. thift container or label or contact the Poisons formation Centre on 
13 il 26. Make every effort to prevent vomit from entering the lungs by 

caref ul placement of the patient . 

■The above first aid instructions are mandated by the Ccronormealth Dopartment 
of Health ana Aged care via the national Drugs and Poisons Schedule. These 
instructions are suitable £or ingestion of spray solution anS small amounts 
cf concentrate? however, if St^STiWTlAk COUNTS of the concentrate have been 
shallowed {store than about 50ml) AND if medical assistance ie more than 
30 ainutes away, the induction of vomiting should be COHSH>ereD, preferably 
based on MEDICAL ADVICE if a physician can be contacted by phone. JVX1 care 
wst be taken to prevent vomit from being inhaled. Do not sive anything by 
mouth to a semi-conoioua or unconscious person. 

Immediately irrigate with copious quantity of wat«r for at least 15 minutes, 
Eyelids to be held open, 

wash affected areas throughly with soap and water, 
ftetnove contaminates clothing and launder before refuse. 

Kemove victim to fresh air until recovered. 



Advice to Doctor 



Advk* to Doctor Treat systematically, 

Aspiration of ™it*tt &ay lead to puititonary pneumonitis, 
serious, especially in yo ung children- 

Other Health Hazard fasfonnatjoii _ 



which may be 



PRECAUTIONS FOR USE 



Exposure Limits 
Eng. Controls 



no exposure limits have been set for this product, however, an exposure 
limit has been set for 2,4-D acid leoiid) at 20 mg/m3 

Handle the concentrate in a well ventilated space, Natural ventilation ie 
adequate, although a local exhaust should be provided, if material is handled 
in confined spaces. 



Personal Protection 



Protective Equip, 



Avoid contact with eyes and skin. SO NOT inhale spray mist. When preparing 
spray wear PVC or rubber apron, elbow-length FVC gloves and face shield. 
When using the prepared spray wear face shield. If product on skin, 
immediately wash area with soap and wat«r. After use and before eating, 
drinking and smoking, wash hands, arms and face thoroughly with soap and 
water. after each day's use, wash gloves, face shield and contaminated 
clothing - ^™ 



FEanunabftity 
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1 fafo qafe No. NU003 Issue Date : 2«S 



ISSUED by NUFARM | 



Product Name: AF300 Herbicide 

Classified as hamdoas according to criteria of NOHSC 



Fire Hazards 



ylawsnable 4Q°C iabei for solvent present, 



SAFE HANDLING INFORMATION 



Storage and Transport 



*2,4-dichlorophen0Jtyacetic acid) 
Class; 2 
Ha&ehem; 2X 



Storage ^ndTranspoilTr^neport Details; 

Proper shipping Hamei 
Flatreoahle li<juid, n*o,S. 
m NO, 1933 
Packaging Group; III 

Avoid all sources of ignition including static electricity fcualdup during 
transfer operations. 

Store in original container, tightly sealed, in a safe place away from 
seeds, fungicidal and insecticidal sprays or ferilizers. 
FI,AMMaBIiE LIQUIDS, N.O.S. - {2 A -dichlorophenoxyacefcic acid/kerosine) 



Proper Sbippiag 
Name 

EPG NMttiber 



3A1 



Spills and Disposal 



SpDU&DtapMa) Contain spall and absorb with sand or, proprietary absorbent (vermiculite) ♦ 
Prevent front entering drains, waterways or sewers. 
Collect in sealed open top containers for disposal. 

Triple rinse containers, add rin&ate to the spray tank, tben offer container 
for recycltag/recooaifcioning, or puncture top, sides and bottom and dispose 
of in landfill in accordance with local regulations. On-site disposal ot 
concentrate is not acceptable. 



Fire/Explosion Hasard 

Firc/ExpEws. Hazard 



Extinguishing Media: Water fog, dry chemical, foam, C02. 
Special Fire Fighting Procedures: Breathable air apparatus may have to be 
worn if tnaterial is involved in fires especially in confined spaces. 
Keep upwind. 

Unusual Fire and Exposion Hasard; Way emit toxic fumes of hydrogen 
chloride, phosgene and carbon monoxide if material is involved in fires or 
subjected to extreme heat. 
Hrardous Reacts Store away from oxidisi^ agents way react violently with strong oxidising 
agents - 

Polymerisation is not possible. 



Hazeberu Code 



2Y 



OTHER INFORMATION 
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ilnfosafe No. 


NU003 Issue Eater January 2002 


JSSUEP by NUFARM \ 


Product Name i 


AF3O0 Herbicide 

Classifies! as hazardous according to criteria of NOHSC 





Toxicology 2,4-D (2 r 4-dichlorpheriD5cyacetic acid) 

W50 (oral, ratj i 6$$mg/Kg 
LD50 (dermal , rabbit 3 ? >2 , 0OCtag/Kg 

LCSO {inhalation, rat): si.?9ro9/L {<2hr) {maximum attainable concentration* 

Hot toxic to bees 

LC50 (rainbow trout} : -lOOmg/L 

LCS0 {daphnia}: l,4tog/tr 

LC50 {mallard duOc) : :>5, OOOrog/Kg diet 

in trials using 2,4-P as a drug, studies on volunteers have shown that doses 
of between Si and 3£mg/K& body weight do not cause acute toxic effects. 
Formulated products can be absorbed by ingestion., inhalation (spray 

ndst} and through tJnte &kin. studies of users (sprayers? has shown that 
absorption through the i&kin is the frost caramon route. When used with good 
agricultural spraying practice and good personal hygiene, absorption of 
3,4-D i3 very low. 

2 ,4 -id does not accumulate in the body r a single dose of 2,4-D is rapidly 
excreted (in a few days} , mainly in the urine. 

The Australian Acceptable Daily Intake (ADI> of a,4-D for a human is^ 
0 k Oltag/kg/day, set for the public fox daily, lifetinra exposure, Shis is 
based on the HOEL of 1 . Dmg/Kg/day, the level determined to show no effects 
during long term exposure for the fcoat sensitive indicators and the most 
sensitive species. {Kefs Com*. Pept. of Health, and Aged care, test*, 
TGft, Aug^t 2O01J . 

Environ, Protection products do not appear to pose any threat to birds. 

2,4-D products do not appear to pose any threat to fish other than in very 
hign concentrations . 

to NOtf spray in high winds. Ho not contaminate dome, waterways or stream 
with this product or used containers. DO NOT nee this container for any 
other purpose. After use, triple rinse containers, add rinsate to the spray 
tank, then offer container £or recycling /reconditioning, or pucture top, 
sides and bottom and dispose of in landfill in accordance with local 
regulations. On-site disposal of concentrate is not acceptable. 
Equipment chat has been need for this product should not be used for the 
application- of other materials to sensitive plants, nnless it has been well 
cashed out with hot, soapy water or 1% anmtonia jsolution, follo**ed by several 
clear water rinses . 

Do hot use on or in situations were damage to susceptible crop plants such 
as cotton, tobacco, tomatoes, flowers, vines fruit trees or other 
susceptible crop plants may xeeult ft™ direct application or spray drift. 
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iTnWfeNo. T"TflW Issue Pats: Jan^OO^ 
Product Name: AF300 Herbicide 



ISSUED by NUFAKM ] 



Classified as hazardous according to criteria of NOHSC 



Fkg. & Labelling WA3ttra$G 



KEEP CUT OF REACH OP CHILDREN 
REM SAFETY DXEECTJONS BEFORE OPENING 

Wot to be used for a*y purpose or in a*y manner contrary to the lafcel unlesa 

authorise under appropriate legislation. ^ 

The product has been assessed according to the WoxksaCe mtrna for 

classifying hazardous si&BtaaMS and is classified ae hazardous; 

Risk Phrases: 

Harmful if swallowed , 
R36/37/3G irritating to eyes, respiratory system 5 nd slun 
R65 Harmful: Tnay cause lung damage if swallowed 
Safety Phrages: 

£2 Keep out of reach of children 

523 Do not breathe vapour 

524 Avoid contact with skin 

S26 3n case of contact with eyes, rinse i««di«wly with plenty of *ater 

and seeJt medical advice 
£36/37 Wear suitable protective clothing gloves 

«2 to not i^uce vomiting; seek inetfical advice mediately 
and sfao* this container or label ■ Rater to First Aid section. 



CONTACT POINT 



Contact 



Bonna! Hours t Mr Voider Maier 
After Hours; Shift Supervisor 
. . .End Of KSDS- . . 



PhOHSi C03) 1000 
Phone; 1800 033 408 
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APPENDIX B 

Citation from 49 CFR 173 
Published 2004 
Access via WWW at 

hHp://www.ato^ 



Sec. 173,120 Class 3— De£ initions . 

(a) Flaowmable liquid. For the purpose of this subchapter, a 
flammable liquid (Class 3) means a liquid having a flash point of not 
more than 60,5 [deg]C {141 [deg]F), or any material in a liquid phase 
with a flash point at or above 37.8 [degJC (100 [deg]F) that is 
intentionally heated and' offered for transportation or transported at 
or 

above its flash point. in a bulk packaging, with the following 
exceptions : 

(1) Any liquid meeting one of the definitions specified in Sec. 
173,115, 

(2) Any mixture having one or more components with a flash point of 
60.5 [deg]C (141 [deg)F) or higher, that make up at least 99 percent of 
the total volume of the mixture, if the mixture is not offered for 
transportation or transported at or above its flash point, 

(3) Any liquid with a flash point greater than 35 [deg]C {95 
[deg]F> 

'that does not sustain ■ combustion according to ASTM D 4206 (IBR, see 
Sec. 171.7 of this subchapter) or the procedure in appendix H of this 
part * 

(4) Any liquid with a flash point greater than 35 [deg]C (95 
[deg]F) 

and with a fire point greater than 100 Edeg]C (212 [deg]F) according to 
ISO 2S92 {IBR, see Sec. 171.7 of this subchapter), 

(5) Any liquid with a flash point greater than 35 [deg]C{95 
[deg]F) 

.which is in a water-miscible solution with a water content of more than 
90 percent by mass, 

(b) Combustible liquid. (1) For the purpose of this subchapter, a 
combustible liquid means any liquid that does not meet the definition 
of 

any other hazard class specified in this subchapter and has a flash 
point above 60.5 [deg]C (141 [deg]F> and below 93 [deg]C (200 [deg]F). 
{2) A flammable liquid with a flash point at or above 38 [deg]C 

{100 

[degjF) that does not meet the definition of any other hazard class may 
be reclassed as a combustible liquid. This provision does not apply to 
transportation by vessel or aircraft, except where other means of 
transportation is impracticable. An elevated temperature material that 
meets the definition of a Class 3 material because it is intentionally 
heated and offered for transportation or transported at or above its 
flash point may not be reclassed as a combustible liquid, 

(3} A combustible liquid that does not sustain combustion is not 
subject to the requirements of this subchapter as a combustible liquid. 
Either the test method specified in ASTM D 4206 or the procedure in 
appendix H of this part may be used to determine if a material sustains 
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combustion when heated under test conditions and exposed to an external 
■source of flame. 

(c) Flash point. (1) Flash point means the minimum temperature at 
which a liquid gives off vapor within a test vessel in sufficient 
concentration to form an ignitafole mixture with air near the surface of 
the liquid. It shall be determined as follows: 

(1) For a homogeneous, single-phase, liquid having a viscosity less 
than 45 S.U.S. at 38 [deg]C (100 [degjF) that does not form a surface 
film while under test, one of the following test procedures shall be 
used: 

(A) Standard Method of Test for Flash Point by Tag Closed Tester, 
"(ASTM D 56) ; 

(B) Standard Methods of Test for Flash Point of Liquids by 
Setaf lash 

Closed Tester, { ASTM D 3278); or 

{C) Standard Test Methods for Flash Point by Small Scale Closed 
Tester, {ASTM D 3828) . 

(ii) For a liquid other than one meeting all of the criteria of 
paragraph (c) (1) (i) of this section, one of the following test 
procedures shall be used: 

(A) Standard Method of Test for Flash Point by Pensky- -Martens 
Closed Tester, {ASTM D 93). For cutback' asphalt, use Method B of ASTM D 
93 or alternate tests authorized in this standard; or 

(B) Standard Methods of Test for Flash Point of Liquids by 
Setafiash 

Closed Tester (ASTM D 3278) . 

(2) For a liquid that is a mixture of compounds that have different 
volatility and flash points, its flash point shall be determined as 
specified in 

■[ [Page 488] ] 

paragraph (c)(1) of this 'section, on the material in the form in which 
it is to be shipped, If it is determined by this test that the flash 
point is higher than ~7 [deg]C (20 [deg]F) a second test shall be made 
as follows : a portion of the mixture shall be placed in an open beaker 
(or similar container) of such dimensions that the height of the liquid 
can be adjusted so that the ratio of the volume of the liquid to the 
exposed surface area is 6 to one. The liquid shall be allowed to 
evaporate under ambient pressure and temperature (20 to 25 [deg]C (68 
to 

77 [deg]F)) for a period of 4 hours or until 10 percent by volume has 
evaporated, whichever comes first. A flash point is then run on a 
portion of the liquid remaining in the evaporation container and the 
lower of the two flash points shall be the flash point of the material. 

(3) For flash point determinations by Setafiash closed tester, the 
glass syringe specified need not be used as the method of measurement 
of 

the test sample if a minimum quantity of 2 mL (0,1 ounce) is assured in 
<the test cup. 

(d) If experience or other data indicate that the hazard of a 
material is greater or less than' indicated by the criteria specified in 
paragraphs (a) and (b) of this section, the Associate Administrator may 
revise the classification or make the material subject or not subject 
to 

the requirements of parts 170-189 of this subchapter. 
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[Amdt 173-224, 55 FR 52634 Dec. 21, 1990,' as amended by Amdt. 173-227, 
56 FR 49989, Oct. 2, 1991; 56 FR 66268, Dec. 20, 1991; 57 FR 45461, 
Oct. 

1, 1992; Amdt. 173-241, 59 FR 67506, 67507, Dec. 29, 1994; Amdt. 173- 
255, 61 FR 50625, Sept. 26, 1996; Amdt. 173-261, 62 FR 24731, May 6, 
1997; 66 FR 45379, 45381, Aug. 28, 2001; 68 FR 75743, Dec. 31, 2003] 
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EXHIBIT 4 



408430 



Attorney Docket No.: 00306-00142 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of; 
Johnnie K Roberts et al. 



Application No.: 09/916611 



Confirmation No.: 8709 



Filed: August 30, 2005 



Art Unit: 1616 



For: MANUFACTURE AND USE OF A 
HERBICIDE FORMULATION 



Examiner: A, K Pryor 



37 CFR 1,132 DECLARATION 



1 . I am one of the inventors of the above referenced application. I am employed by 
Helena Chemical Company as a Director of Product Development and Technical 
Services in Memphis, Tennessee. A copy of my most recent Curriculum Vitae is attached 
as Appendix A. In view of the above qualifications, I consider myself an expert in the 
field of agricultural compositions, 

2. I have reviewed the office action which was mailed on My 26, 2005 and 
February 1 1, 2003 . The examiner has rejected the claims based on composition of Berger 
disclosed in US patent 6, 121 3 200. 1 have also reviewed and am familiar with the Berger 
patent along with the above identified application. 

3 . Example 20 of the Berger patent was selected because it was most similar to what 
is claimed in our application. It should be noted that all of Berger 1 s examples employ 
glyphosate as the only herbicide. It should also be noted that all examples employ 
glyphosate in the isopropylamine (B?A) salt form. 
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4, In the Berger patent. Example 20, was prepared by mixing glyphosate solution 
(68,5 grams), water (16.1 grams), and surfactant composition (15.4 grams) to form an 
aqueous solution. The surfactant composition consisted of 1) ethoxylated tallowamine 
(13.1 grams) containing about 16-17 moles of ethylene oxide groups and about 2-5 
weight percent polyethylene glycol (MW=600), and 2) a phosphated polyoxyethylene 
nonylphenol (2.3 grams) having 4 moles of ethylene oxide groups and a 
phosphomonoester to phosphodiester ratio of 76.4:14.1, in this example an aqueous 
solution of the isopropylamine salt of glyphosate containing 62.5 weight percent of such 
glyphosate salt was used as the herbicidal component and is referred to as "glyphosate 
solution 1 '. The isopropylamine salt of glyphosate contains 74. 1% glyphosate acid. 
Therefore, the formulation resulting form Example 20 contains 31.7% glyphosate acid 
equivalent. (68.5% X 62.5% X 74,1%) 

5, In the rejection dated February, 11, 2003, the examiner alleged that 2,4-D acid 
could be used in place of Berger' s glyphosate solution as shown in all of the Berger' s 
examples. 

6, The formula was reproduced from the details provided by Berger. This formula 
(A) was prepared by mixing 2,4-D acid technical (31.7 grams), water (52,9 grams), and 
the surfactant composition as detailed in Berger 7 s Example 20 (15,4 grams) to form an 
aqueous solution. After addition of the water and the surfactant composition, the solution 
was clear. After the addition of 2,4-D acid, the formulation became cloudy with chunks 
of 2,4-D technical dispersed, After 1 hour of stirring at ambient, there was still a 
substantial amount of undissolved 2 3 4-D acid in the sample. After an additional 15 
minutes of stirring with temperature ramped up to 90 degrees C, the formulation was still 
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hazy with undissolved chunks of 2,4-D acid. After another 15 minutes of stirring at 90 
degrees C, the solution finally cleared and the 2,4-D was solubolized. After 30 minutes of 
cooling, however, the temperature dropped to 37 degrees C and the solution was hazy 
again with the 2,4-D coming out of solution. For this reason, this would not be considered 
a viable formulation. 

7 . For the sake of completeness, Example 20 was prepared as above using 
glyphosate acid in place of the 2,4-D acid. This produced similar results to the formula 
containing 2,4-D acid. This further demonstrates our contention that the Berger reference 
may have off-handedly referred to glyphosate and 2,4-D acid, but no formulas provided 
as examples in his patent would allow the use of either 2 f 4-D or glyphosate in the acid 
form. Berger was clearly describing formulations containing amine salts of these acid 
herbicides. 

8 . Photos of the formulations are enclo sed. . 

9. I hereby declare further that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 




Date 
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APPENDIX A 



Curriculum Vitae 
Johnnie Roberts 
July 22, 2005 

Current iobtH., with He.en, Chanic. Conrpany: """^^ 

Services 

Education: Bachelor of Arts Degree with a Major in Chemistry - University of 

Tennessee -Martin 

Job experience: 30 years experience in the formulation and development of 
Pesticide and Spray Adjuvant Products 

Professional certification: Certified Crop Consultant: (CCA) 2000 - 20005 

Publications- Co- Author of 10 Scientific papers dealing with the formulation 

and/or application of pesticides and spray adjuvants 

Inventor of Record for the following patents: 

6. 83 1 .038 a pr* ri lltlira1 formulation 

6 541 424 Manufacture "«» of a herbicide formulation 

S^Homc^^ with buffering 

capability 

^? ?7? M ^f^r P and use of herbiridejMcjir^^ 
Lm2!ll i^fefe^ «F" aj,fW - stkker sur factant combination 
5.877.112 A gricultural f ormulation^ 

capability 

5 725 630 I>rxiW nr *^™t hlend and a method of fertilizinjjlants 

5^5J^Hcir^^ 

capability . . . 

5,393.791 Hfflaaaaiemj^^ 

capability 
123A919 Weoojubjejn^^ 

solvent system . t. u «■ ■ 

s 178 795 Homogeneous esserniallvj^ gie^^ 

capability 
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3 There are no related proceedings referenced in II. above, hence copies of decisions in 

4 related proceedings are not provided. 
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